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Phenotypic switching in tha
yeast Candida albicans
results in the changed
appeaarance of colonias
grown on solid medium.
But what is occuring at

the malecular level?

Click hare for mare details.

How Candida albicans switches
phenotype - and back again

Among the many bugs that live in the mouth and
digestive tract is the yeast Candida albicans, which
under normal circumstances lives in 80% of the human
population with no harmful effects. However, overgrowth
results in thrush, a condition often observed in
immunocompromised individuals such as HIV-positive
patients. Candidiasis also occurs in the blood and in
the genital tract. To infect host tissue, the usual
unicellular yeast-like form of C. albicans reacts to
environmental cues and switches into an invasive,
multicellular filamentous form. This switching between
two cell-types is known as dimorphism.

In a process that superficially resembles dimorphism,
C. albicans undergoes a process called "phenotypic
switching", in which different cellular morphologies are
generated spontaneously. One of the classically studied
strains that undergoes phenotypic switching is WO-1,
which consists of two phases - one that grows as
smooth white colonies and one that is rod-like and
grows as flat gray colonies. The other strain known to
undergo switching is 3153A; this strain produces at
least seven different colony morphologies. In both the
WO-1 and 3153A strains, the different phases convert
spontaneously to the other(s) at a low frequency. The
switching is reversible, and colony type can be inherited
from one generation to another. While several genes
that are expressed differently in different colony
morphologies have been identified, some recent efforts
have focussed on what might be controlling these
changes. Further, whether there is a potential molecular
link between dimorphism and phenotypic switching is a
tantalizing question.

In the 3153A strain, a gene called SIR2 (for silent
information regulator) has been found that seems to be
important for phenotypic switching. SIR2 was originally
found in Saccharomyces cerevisiae (brewer’s yeast),
where it is involved in chromosomal silencing - a form
of transcriptional regulation in which regions of the
genome are reversibly inactivated by changes in
chromatin structure (chromatin is the complex of DNA
and proteins that make chromosomes). In yeast, genes
involved in the control of mating type are found in these
silent regions, and SIR2 represses their expression by
maintaining a silent-competent chromatin structure in
this region. The discovery of a C. albicans SIR2 thatis
implicated in phenotypic switching suggests that it too
has silent regions controlled by SIR2 , in which the
phenotype-specific genes may perhaps reside.

Another potential regulatory molecule is Efg1p, a
transcription factor found in the WO-1 strain that
regulates dimorphism, and more recently has been
suggested to help regulate phenotypic switching. Efg1p
is expressed only in the white and not in the gray
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cell-type, and overexpression of Efg1p in the gray form
causes a rapid conversion to the white form.

So far there are few data that says that dimorphism
and phenotypic switching use common molecular
components. However, it is not inconceivable that
phenotypic switching may occur in response to some
change in the environment as well as being a
spontaneous event. How SIR2 itself is regulated in S.
cerevisiae may yet provide clues as to the switching
mechanisms of C. albicans.
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Figure 1. Phenotypic switching in the yeast Candida albicans can be controlled
by a SIR2 gene. (a) Yeast colonies that are homozygous positive for the SR2 gene
(SR2/SR2) have auniform colony morphology, while those that lack completely SR2
(homozygous negative - sir2/sir2) - have variant colony morphologies. (b) Severd different
colony types are possible for cells of the sir2/sir2  phenotype. Many of the seven colony types
shown here can arise from asingle colony of one of the other morphologies, indicating that the
phenotypic switching is heritable. (c) Filamentous growth is enhanced for sir2/sir2 cells over
SR2/9R2, which suggests that there may be common ground between the mechanisms of
phenotypic switching and dimorphism in Candida albicans.

(Reproduced with permission from: Perez-Martin, J., Uria, JA. and Johnson, A.D. (1999)
Phenotypic )switchi ng in Candida albicans iscontrolled by aSIR2 gene. EMBO J. 18,
2580-2592.
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ecked. The fourth article in the list below describes a human homolog to yeast SIR2. Use the 'Related Articles’ function to expand on this
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The thymine glycosylase MBD4 can bind to the product of deamination at methylated CpG sites.

Nature. 1999 Sep 16;401(6750):301-4.
PMID: 10499592; UI: 99427938

Baur AS, et al. Related Articles

Frequent methylation silencing of p15(INK4b) (MTS2) and p16(INK4a) (MTSL) in B-cell and T-cell lymphomas.
Blood. 1999 Sep 1;94(5):1773-81.
PMID: 10477703; Ul: 99409050

Related Articles

5-Azacytidine prevents transgene methylation in vivo.
Gene Ther. 1999 Apr;6(4):703-7.
PMID: 10476232; Ul: 99405147

Related Articles

The conserved core of ahuman SIR2 homologue functionsin yeast silencing.
Mol Biol Cell. 1999 Sep;10(9):3045-59.
PMID: 10473645; Ul: 99402809

Related Articles

Mi-2 complex couples DNA methylation to chromatin remodelling and histone deacetylation.
Nat Genet. 1999 Sep;23(1):62-6.
PMID: 10471500; UI: 99400554

Related Articles

MBD?2 is atranscriptional repressor belonging to the MeCP1 histone deacetylase complex.
Nat Genet. 1999 Sep;23(1):58-61.
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Methylation-mediated transcriptional silencing in euchromatin by methyl-CpG binding protein MBD1 isoforms.
Mol Cell Biol. 1999 Sep;19(9):6415-26.
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AndresME, et a.
CoREST: afunctional corepressor required for regulation of neural-specific gene expression.

Proc Natl Acad Sci U SA. 1999 Aug 17;96(17):9873-8.
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Related Articles

Transiently transfected and stably integrated HIV-1 L TR responds differentially to the silencing activity of the
Kruppel -associated box (KRAB) transcriptional repressor domain.

JMed Virol. 1999 Jul;58(3):264-72.

PMID: 10447422; Ul: 99314993

Zhang Y. etd. Related Articles, Protein, Nucleotide
Analysis of the NURD subunits reveals a histone deacetylase core complex and a connection with DNA methylation.

Genes Dev. 1999 Aug 1;13(15):1924-35.
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Histone acetyltransferase HBOL interacts with the ORC1 subunit of the human initiator protein.
J Biol Chem. 1999 Aug 13;274(33):23027-34.
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How many tumor suppressor genes are involved in human lung carcinogenesis?
Carcinogenesis. 1999 Aug;20(8):1403-10. Review.
PMID: 10426784; Ul: 99355722
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CDKN1C expression in Beckwith-Wiedemann syndrome patients with alele imbalance.
JMed Genet. 1999 Jul;36(7):524-31.
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[ 14: LanWW. et al. Related Articles
Analysis of germline CDKN1C (p57K1P2) mutationsin familial and sporadic Beckwith-Wiedemann syndrome (BWS)
provides anovel genotype-phenotype correlation.

JMed Genet. 1999 Jul;36(7):518-23.
PMID: 10424811; Ul: 99352097
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Loss of p73 gene expression in leukemias/lymphomas due to hypermethylation.
Blood. 1999 Aug 1;94(3):1113-20.
PMID: 10419905; Ul: 99350160
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Transcriptiona silencing of the p73 gene in acute lymphoblastic leukemia and Burkitt's lymphomais associated with 5'
CpG island methylation.

Cancer Res. 1999 Jul 15;59(14):3352-6.
PMID: 10416592; UI: 99342981
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The erg-3 (sterol deltal4,15-reductase) gene of Neurospora crassa: generation of null mutants by repeat-induced point
mutation and complementation by proteins chimeric for human lamin B receptor sequences.

Microbiology. 1999 Jun;145 ( Pt 6):1443-51.
PMID: 10411271; Ul: 99337078

] 18: WhitePJ, et al. Related Articles
Stability of the human fragile X (CGG)(n) triplet repest array in Saccharomyces cerevisiae deficient in aspects of DNA
metabolism.

Mol Cell Biol. 1999 Aug;19(8):5675-84.
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] 19: Wong DJ, et al. Related Articles
Progressive region-specific de novo methylation of the p16 CpG island in primary human mammary epithelia cell strains
during escape from M(0) growth arrest.

Mol Cell Biol. 1999 Aug;19(8):5642-51.
PMID: 10409753; UI: 99340262
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Enhancement of beta-globin locus control region-mediated transactivation by mitogen-activated protein kinases through
stochastic and graded mechanisms.

Mol Cell Biol. 1999 Aug;19(8):5565-75.
PMID: 10409746; Ul: 99340255
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This is the query page for a BLAST search. The sequence of Candida albicans SIR2 is
entered in the textbox below. The database to be searched can be selected from the following
pull-down menu, as can the format that the sequence is submitted in. Click on the "Submit
Query" button below the textbox to find similar sequences to this query in the database.

Database [ nr i]

The amino acid query sequence is filtered for low complexity regions by default.

Enter here your amino acid sequence as [ Sequence in FASTA format i]

UNLEUR GLRSERL VICIGor N

KCVSCQGE FAGEKI YNHI RRKQVPRCAI CVKNTKQAPI HFGAI KPT
| TFFGEDLPERFHTLMDKDLQQ D

LFLVI GTSLKVEPVASI | ERVPYKVPKI LI NKDPI PNRGFNLQLLG
LCDDAVSYL CKCLKWDI PHADFNN

NDEL KL SKLKNGDVEI VNKSTSTKK

( Submit Query | [ Reset |

Please read about FASTA format description

The options below are for advanced users. In this example, the number of descriptions has
been set to 100, with 50 alignments returned. If no parameters are changed or selected, then
BLAST is run in default mode.

Advanced options for the BLAST server:

ExQect[ 10 i] Filter[ default i] O NcBl-gi [ Graphical Overview

Descriptions Alignments

Expect value for inclusion in PSI-BLAST iteration 1 |0. 001

Other advanced options: |

[ Submit Query ] [ Reset ]
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Query= gi|3005095|gb|AAC09304.1| SIR2 (515 letters) Database: Non-redundant GenBank CDS
translations+PDB+SwissProt+SPupdate+PIR 422,855 sequences; 129,676,735 total letters

Below are the results from a PSI-BLAST (see Altschul et al., 1997) search of the non-redundant
database using Candida albicans SIR2 as the query sequence.

The E value is a statistical measure of likelihood that the sequences listed below are truly similar to
the query, rather than found by chance alone. The lower the E value, the greater the confidence
that the protein found is a biologically significant match.

E-value threshold for inclusion in PSI-Blast iteration 1: 0.001
E-value threshold for inclusion in PSI-Blast iteration 2: |0. 001

PSI-BLAST constructs a similarity matrix from the significant hits found in a BLAST search and
uses this matrix to search the database in a second round of BLASTing. Each round of
PSI-BLAST that uses the matrix to search the database is called an iteration.

Distribution of 51 Blast Hits on the Query Sequence

|Nbuse— over to show defline and

Color Key for Alignnent Scores

<40 di=51)

125 250 375 50

Figure legend

The above summary of the BLAST results represents proteins that match the query sequence as
colored bars, with the most similar hit uppermost and appearing in red. Pink, green, blue and black
bars follow, representing proteins in decreasing order of similarity. Hatched areas indicate a gap in
similarity i.e., two or more distinct regions of similarity were found within the same protein hit.
Moving the mouse over the bars will display the name of the matching protein found in the textbox
above.

Click here to view alignments.
Click here to see the analysis of this BLAST result.
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About the alignments

The match with the top score is to itself (reassuringly) - the lower the e-value or the higher the score, the higher the
chance that the similarity is biologically relevant. Clicking on the scores will take you to the alignments for each of the
top ten hits (as requested in our query). Clicking on the ID numbers on the left will display the sequence record at the

NCBI site.

Back to BLAST result

or
Click here to see the analysis of this BLAST search.

Sequences with E-value BETTER than threshold

Scor e E
Sequences produci ng significant alignnments: (bits) Value
sp| 059923 SI R2_CANAL REGULATORY PROTEIN SI R2 >gi | 3005095| gb| AAC... 909 0.0
sp| P33294| SI R2_ KLULA  REGULATORY PROTEIN SI R2 (SILENT | NFORMVATI O. . . 303 2e-81
sp| P53685| HST1 YEAST HST1 PROTEIN (HOMOLOGOUS TO SIR2 PROTEIN 1. .. 294 1le-78
sp| PO6700] SI R2_YEAST REGULATORY PROTEIN SI R2 (SI LENT | NFORMVATI O. . . 279 4de-74
gh| AAD40849. 1] AF083106_1 (AF083106) sirtuin type 1 [Honp sapiens] 220 3e-56
enb| CAB38511. 2 (AL035637) putative regulatory protein sir2-lik... 210 2e-53
gl | 3928792 (AF068758) SIR2 [Drosophila nel anogaster] 205 5e-52
enb| CAB58129. 1| (AL121807) putative SIR2-like transcriptional r... 203 3e-51
enb| CAA94364. 1 (Z70310) predicted using Genefinder; Simlarity... 195 8e-49
gb| AADA0851. 1| AF083108 1 (AF083108) sirtuin type 3 [Honp sapi ens] 189 5e-47
gb| AAD40850. 1| AF083107_1 (AF083107) sirtuin type 2 [Honp sapi ens] 178 9e-44
enb| CAA22018 (AL033503) transcription regulatory protein [Cand... 176 4e-43
gb| AADA5971. 1| AF095714 1 (AF095714) silencing information regul... 175 6e-43
sp| Q25337] SI R2_LEI VA REGULATORY PROTEIN SI R2 HOMOLOG (LMSI R2RP) . . . 164 2e-39
sp| P53686] HST2_YEAST HST2 PROTEIN (HOMOLOGOUS TO SI R2 PROTEIN 2. .. 158 1le-37
gb| AAD20046 (AF131800) Similar to rat 5E5 antigen [Honp sapiens] 152 5e-36
gi | 3860233 (AF102869) Sir2 honol og [ Trypanosoma brucei ] 148 9e-35
sp| P53687| HST3_YEAST HST3 PROTEIN (HOMOLOGOUS TO SI R2 PROTEIN 3. .. 115 9e-25
gb| AAD35575. 1| AE0O01726_9 (AE001726) regul atory protein, SIR2 fa... 108 1le-22
gi | 2650531 (AE001098) transcriptional regulatory protein, Sir2 ... 100 4e-20
enb| CAA74510. 1 (Y14082) hypothetical protein [Bacillus subtili... 95 1le-18
gb| AAD53752. 1] AF173939 1 (AF173939) Hst4p [ Schi zosaccharonyces ... 94 3e-18
gi | 845686 (M2103) ORF-27 [ Staphyl ococcus aureus] 86 5e-16
gl | 2648874 (AE000987) transcriptional regulatory protein, Sir2 ... 83 6e-15
dbj | BAABO785. 1|  (AP000062) 247aa |ong hypothetical protein [Aer... 82 le-14
gi | 2984374 (AEO00776) hypot hetical protein [Aquifex aeolicus] 81 2e-14
gh| AADA0853. 1| AF083110 1 (AF083110) sirtuin type 5 [Honp sapi ens] 81 2e-14
enb| CAB50112. 1 (AJ248286) transcriptional regulatory protein, 78 1le-13
sp| P53688| HST4_YEAST HST4 PROTEIN (HOMOLOGOUS TO SI R2 PROTEIN 4. .. 76 5e-13
gb| AAD42226. 1] AF159133 1 (AF159133) SIR2-like protein [Oryza sa... 76 5e-13
dbj | BAA30044 (APO00004) 249aa | ong hypothetical protein [Pyroc... 76 6e-13
gb| AAD15478 (AC006930) R33423_1 [ Honmo sapi ens] 75 2e-12
enb| CAB56682. 1 (AL121596) putative SIR2-1ike regulatory protei... 71 3e-11
gb| AAD40852. 1| AF083109_1 (AF083109) sirtuin type 4 [Honp sapi ens] 69 6e-11
gb| AAC70895 (AF006830) unknown [ Acti nobacillus actinonycetento... 69 8e-11
enb| CAB09010 (Z95584) hypothetical protein Rvil51c [ Mycobacter. .. 68 2e-10
enb| CAA90546. 1| (Z50177) similar to SIR cDNA EST yk300f10.3 co... 66 5e-10
gb| AAB95634 (AC003982) unknown function; 60%simlar to Z50177... 64 3e-09
gl | 4155790 (AE001545) putative [Helicobacter pylori J99] 64 3e-09
enb| CAA90547. 1 (250177) similar to SIR [Caenorhabditis el egans] 60 4e-08
gl | 2996605 (UB9687) putative nicotinic acid nmononucl eotide:5, 6... 60 4e-08
gi | 1787364 (AE000212) putative nicotinic acid nmononucleotide:5,... 59 1le-07
gi | 1943780 (W97193) sinmilar to S. cerevisiae SIR2 (SP: P06700) a... 58 2e-07
enb| CAA22773 (AL035206) putative SIR2 famly transcriptional r... 52 9e-06
enb| CAB55543. 1 (AL117324) possible sirtuin [Leishmani a major] 48 2e-04
Sequences with E-value WORSE than threshold
gb| AAD08305. 1 (AE000631) conserved hypothetical protein [Helic... ~45 0.001
1] 3548790 (AC005620) R33590_2, partial CDS [Honpo sapiens] 35 1.3
sp| P44781| HEPA HAEI N RNA POLYMERASE ASSCCI ATED PROTEIN HOMOLOG . . . 34 2.2
enb| CAB59689. 1 (AL132675) zinc-finger protein [Schizosaccharom.. 34 2.8
sp| P32863| RA54 _YEAST DNA REPAI R AND RECOVBI NATI ON PROTElI N RAD54. . . 33 6.3
enb| CAA22741 (AL035205) putative SIR2 famly transcriptional r... 33 6.3

Ali gnments



sp| 069923| SI R2_CANAL REGULATORY PROTEIN SI R2 >gi | 3005095| gb| AAC09304. 1| (AF045774) SIR2
[ Candi da al bi cans]
Length = 515

Score = 909 bits (2323), Expect = 0.0
ldentities = 451/515 (87%, Positives = 451/515 (879

Query: 1 MITFWSQT T NRQNXXOOIOOXXXXXXKEM TPTPXXXXXXX 60
MITFWSQTT NRON KGM TPTP
Shjct: 1 MITFWSQTI NRONGGVATATATATATAATTTPTAGGTGAGT TTSTKGM TPTPENI DI NN 60

Query: 61 XXXXXXGKFI ETFKPDLELQKKYRSFI QREGAL SFPRTEI TQSMSKRDI CALI LNLGYPK 120
GKFI ETFKPDLEL QKKYRSFI QREGAL SFPRTEI TQSMSKRDI CALI LNLGYPK
Sbhjct: 61 DLNDFDGKFI ETFKPDLELQKKYRSFI QREGAL SFPRTEI TQSMSKRDI CALI LNLGYPK 120

Query: 121 KAVEDYPI LTLKELAYI LLKLM.TDSAQL EPKVEI DENDNKXXXXXXXOOKXXXXXX 180
KAVEDYPI LTLKELAY! LLKLM_TDSAQLEPKVEI DENDNK
Shjct: 121 KAVEDYPI LTLKELAY! LLKLM.TDSAQLEPKVEI DENDNKNDGTNNSDI DSNSDVDSQS 180

Query: 181 ESGELGDAMDVDDSLPENEDEYDQDMSTTTLKRTI NMITPFKYKLPDLI SDLSRAKKI MW 240
ESGEL GDAVDVDDSL PENEDEYDQDMSTTTLKRTI NMIPFKYKLPDLI SDLSRAKKI MW
Sbj ct: 181 ESGELGDAVDVDDSLPENEDEYDQDVSTTTLKRTI NMIPFKYKLPDLI SDLSRAKKI MWV 240

Query: 241 TGAG STSLGA PDFRSFKGLYNQLSKLNL SDPQKVFDLQTFVREGRLFYTI AHLVLPPDG 300
TGAG STSLG PDFRSFKGL YNQL SKLNL SDPQKVFDLQTFVREGRLFYTI AHLVLPPDG
Shjct: 241 TGAG STSLGA PDFRSFKGLYNQLSKLNL SDPQKVFDLQTFMREGRLFYTI AHLVLPPDG 300

Query: 301 KFSLLHAFLKLLQDKHKLLRNYTQNI DNLEQRAGL KSEKLVQCHGSFAKAKCVSCQG FA 360
KFSLLHAFL KL L QDKHKL LRNYTQNI DNL EQRAGL KSEKL VQCHGSFAKAKCVSCQA FA
Sbj ct: 301 KFSLLHAFLKLLQDKHKLLRNYTQNI DNLEQRAGL KSEKL VQCHGSFAKAKCVSCQG FA 360

Query: 361 GEKI YNH RRKQVPRCAI CVKNTKQAPI HFGAI KPTI TFFGEDLPERFHTLMDKDLQQ D 420
GEKI YNHI RRKQVPRCAI CVWKNTKQAPI HFGAI KPTI TFFGEDL PERFHTLMDKDLQQ D
Shj ct: 361 GEKI YNH RRKQVPRCAI CVKNTKQAPI HFGAI KPTI TFFGEDLPERFHTLMDKDLQQ D 420

Query: 421 LFLVI GTSLKVEPVASI | ERVPYKVPKI LI NKDPI PNRGFNLQLLGL.CDDAVSYLCKCLK 480
LFLVI GTSLKVEPVASI | ERVPYKVPKI LI NKDPI PNRGFNLQLLGLCDDAVSYLCKCLK
Sbj ct: 421 LFLVI GTSLKVEPVASI | ERVPYKVPKI LI NKDPI PNRGFNLQLLGLCDDAVSYLCKCLK 480

Query: 481 VDI PHADFNNNDEL KL SKLKNGDWEI VNKSTSTKK 515
DI PHADFNNNDEL KL SKLKNGDVEI VNKSTSTKK
Shj ct: 481 VDI PHADFNNNDEL KL SKLKNGDVWEI VNKSTSTKK 515

sp| P33294| SI R2_KLULA REGULATORY PROTEIN SIR2 (SILENT | NFORVATI ON REGULATOR 2)
>gi | 480276| pir| | S36616 SIR2 protein - yeast
(Kl uyveronyces marxi anus var. |actis)
>gi | 1362250]| pir| | A56048 regul atory protein SIR2 - yeast
(Kl'uyveronyces marxi anus var. |actis)
>gi | 397350| enb| CAA52661| (X74569) SIR2 [ Kl uyveronyces
lacti s]
Length = 670

Score = 303 bits (769), Expect = 2e-81
Identities = 154/323 (47%, Positives = 205/323 (62%, Gaps = 34/323 (109

Query: 204 QDMSTTTLKRTI NMIPFKYKLPDLI SDLSRAKKI MWTGAG STSLG PDFRSFKGLYNQ 263
L I +T F + + D ++ L AKKI +V+TGAG STSLA PDFRS +G Y++
Shjct: 281 QKAMNKVLSTRI RLTNF- HTI DDFVAKLKTAKKI | VLTGAG STSLG PDFRSSEGFYSK 339

Query: 264 LSKLNLSDPQKVFDLQTFMREGRLFYT! AHLVLPPDGKFSLLHAFLKLLQDKHKLLRNYT 323
L L L+DPQ VF L+ F + +FY | AHHVLPP+ +S LH+F+K++QDK KLLRNYT
Shj ct: 340 LGDLGLNDPQDVFSLEVFTEDPSVFYNI AHWLPPENMYSPLHSFI KM QDKDKLLRNYT 399

Query: 324 QNI DNLEQRAGLKSEKLVQCHGSFAKAKCVSCQG FAGEKI YNHI RRKQVPRCAI CWK- - 381
QNI DNLE  AG++ EK+VQCHGSFA A Cv+C CE+l+ +IR Q+tP C C+
Sbj ct: 400 QNI DNLESYAGVEPEKMVQCHGSFATASCVTCHWKI QGERI FPNI RNLQLPI CPYCYSKR 459

QUEry: 382 ----eemmoeoeoeaeao s NTKQAPI HFGAI KPTI TFFGEDL PERFHTLMDKDLQQ 418
++ P FG+KP I TFFGE LP +FH L+ +D+ Q
Sbj ct: 460 LEFFKTKTDEELADGEDDDVDDHHGRSVPKSFGVLKPDI TFFGEALPSKFHRLI REDVLQ 519

Query: 419 | DLFLVI GTSLKVEPVASI | ERVPYKVPKI LI NKDPI PNRGFNLQLLGLCDDAVSYLCKC 478
DL + I GTSLKV PV+ |+ +P VP++LINKDP+ + F+L LLGLCDD + + +
Sbj ct: 520 CDLLI Cl GTSLKVAPVSEI VNM PAHVPQVLI NKDPVKHAEFDL SLLGLCDDVAALVAK 579

Query: 479 LKWDI PHADFNNNDELKLSKLKN 501
WDl PH ++N KLKN
Sbhj ct: 580 COADI PHDNWA- - - - - - - - KLKN 594

sp| P53685| HST1 YEAST HST1 PROTEI N (HOMOLOGOUS TO SIR2 PROTEIN 1) >gi|2120023| pir|| S59698
HST1 protein - yeast (Saccharomyces cerevisiae)
>gi | 972893 (L47120) honol og of SIR2; transcribed ORF
flanked by NUF2 (X72225) and RTGL (MP7690)
[ Sacchar onyces cerevisiae] >gi| 1055020 (U39041) Hst1p
[ Saccharonyces cerevisiae] >gi|1419891| enb| CAA99078|
(Z74810) ORF YOL068c [ Saccharonyces cerevisi ael




Length = 503

Score = 294 bits (744), Expect = le-78
ldentities = 144/275 (52%, Positives = 187/275 (67%, Gaps = 20/275 (7%

Query: 231 LSRAKKI WVTGAG STSLGA PDFRSFKGLYNQL SKLNL SDPQKVFDLQTFMREGRLFYT 290
L AKKI +V+TGAG+STSLA PDFRS +G Y+++ L L DPQ VF+L F+++ +FY
Sbj ct: 197 LRNAKKI LVLTGAGVSTSLA PDFRSSEGFYSKI RHLGLEDPQDVFNLDI FLQDPSVFYN 256

Query: 291 | AHLVLPPDGKFSLLHAFLKLLQDKHKLLRNYTONI DNL EQRAGLKSEKL VQCHGSFAKA 350
| AHFVLPP+  +S LH+F+K+LQDK KLLRNYTONI DNLE AG+ +KLVQCHGSFA A
Shj ct: 257 | AHWLPPENMYSPLHSFI KM.QDKGKLLRNYTQNI DNLESYAG DPDKLVQCHGSFATA 316

Query: 351 KCVSCQGA FAGEKI YNHI RRKQVPRCAI CVKNTKQ- - - - - - === === - - - - - - APl - - HF 390
CV+C GEKI+ +IR ++P C C++ KQ +Pl +
Shjct: 317 SCVTCHWQ PGEKI FENI RNLELPLCPYCYQKRKQYFPMSNGNNTVQTNI NFNSPI LKSY 376

Query: 391 GAI KPTI TFFGEDLPERFHTLMDKDLQQ DLFLVI GTSLKVEPVASI | ERVPYKVPKI LI 450
G +KP +TFFGE LP RFH + KD+ + DL + | GTSLKV PV+ |+ VP VP+l LI
Sbj ct: 377 GVLKPDMIFFGEALPSRFHKTI RKDI LECDLLI Cl GTSLKVAPVSEI VNWPSHVPQ LI 436

Query: 451 NKDPI PNRGFNLQLLGLCDDAVSYLCKCLKWDI PH 485
N+D + + F+L LLGCDD S + K WD PH
Shj ct: 437 NRDMWTHAEFDLNLLGFCDDVASLVAKKCHWDI PH 471

sp| PO6700] SI R2_YEAST REGULATORY PROTEIN SIR2 (S| LENT | NFORVATI ON REGULATCR 2)
>gi | 73251| pi r| | RGBYS2 regul atory protein SIR2 - yeast
(Saccharonyces cerevisiae) >gi|4470| enb| CAA25667|
(X01419) SIR2 protein [Saccharomyces cerevisiae]
>gi | 1279674| enb| CAA96447| (Z71781) SIR2 [ Saccharonyces
cerevisiae] >gi| 1431027| enb| CAA98600| (Z74090) ORF
YDLO42c [ Saccharomyces cerevi si ael
Length = 562

Score = 279 bits (706), Expect = 4e-74
ldentities = 140/ 314 (44%, Positives = 197/314 (62%, Gaps = 27/314 (8%

Query: 222 YKLPDLI SDLSRAKKI MWTGAG STSLG PDFRSFKGLYNQLSKLNLSDPQKVFDLQTF 281
+ + I L A+KI +V+TGAG+STSLGA PDFRS +G Y+++ L L DPQ VF+ F
Shj ct: 242 FTI DHFI QKLHTARKI LVLTGAGVSTSLG PDFRSSEGFYSKI KHLGLDDPQDVFNYNI F 301

Query: 282 MREGRLFYTI AHLVLPPDGKFSLLHAFLKLLQDKHKLLRNYTQNI DNLEQRAGLKSEKLV 341
M+  +FY | A++VLPP+ +S LH+F+K+LQ K KLLRNYTQNI DNLE AG+ ++KLV
Sbj ct: 302 MHDPSVFYNI ANMWVLPPEKI YSPLHSFI KMLQVKGKLLRNYTQNI DNLESYAQ STDKLV 361

Query: 342 QCHGSFAKAKCVSCQG FAGEKI YNHI RRKQVPRCAI CWKNTKQ- - - - - - - --------- 385
QCHGSFA A CV+C GE+HI+N IR ++P C C+K ++
Shj ct: 362 QCHGSFATATCVTCHWNLPGERI FNKI RNLELPLCPYCYKKRREYFPEGYNNKVGVAASQ 421

Query: 386 ----- API H- - - - FGAI KPTI TFFGEDLPERFHTLMDKDLQQ DLFLVI GTSLKVEPVAS 436
P+  +G +KP | TFFGE LP +FH + +D+ + DL + | GTSLKV PV+
Sbj ct: 422 GSMSERPPYI LNSYGVLKPDI TFFGEALPNKFHKSI REDI LECDLLI CI GTSLKVAPVSE 481

Query: 437 |1 ERVPYKVPKI LI NKDPI PNRGFNLQLLGLCDDAVSYLCKCLKWDI PHADFNN- - NDEL 494
I+ VP VP++LI N#DP+ + F+L LLGCDD + + + WIPH +N+ N
Sbj ct: 482 | VNWPSHVPQVLI NRDPVKHAEFDL SLLGYCDDI AAMAQKCGATI PHKKWNDLKNKNF 541

Query: 495 KLSKLKNGDWEI VN 508
K + G+ + +
Shj ct: 542 KCQEKDKGVYWTS 555

gh| AAD40849. 1| AF083106_1 (AF083106) sirtuin type 1 [Honp sapiens]
Length = 555

Score = 220 bits (554), Expect = 3e-56
ldentities = 116/ 255 (45%, Positives = 164/255 (63%, Gaps = 9/255 (3%

Query: 224 LPDLI SDLSRAKKI MWTGAG STSLG PDFRSFKGLYNQLSK- - LNLSDPQKVFDLQTF 281
+ D+ L KKI +V+TGAG+S S G PDFRS GtY +L+ +L DPQ +FD++ F
Shjct: 51 | EDAVKLLQECKKI | VLTGAGVSVSCG PDFRSRDG YARLAVDFPDLPDPQAMFDI EYF 110

Query: 282 MREGRLFYTI AHLVLPPDGKFSLLHAFLKLLQDKHKLLRNYTQNI DNLEQRAGLKSEKLY 341
++ RF+ A +P +SLHF+L + KLLRNYTQNID LEQ AGH ++++
Sbj ct: 111 RKDPRPFFKFAKEI YPGQFQPSLCHKFI ALSDKEGKLLRNYTQNI DTLEQVAG -- QRI | 168

Query: 342 QCHGSFAKAKCVSCQA FAGEKI YNHI RRKQVPRCAI CWKNTKQAPI HFGAI KPTI TFFG 401
QCHGSFA A C+ C+ E + I+ VPRC C A +KP | FFG
Shj ct: 169 QCHGSFATASCLI CKYKVDCEAVRGDI FNQVWPRCPRGC- - - - - PADEPLAI MKPEI VFFG 223

Query: 402 EDLPERFHTLMDKDLQQ DLFLVI GTSLKVEPVASI | ERVPYKVPKI LI NKDPI PNRGFN 461
E+LPE+tFH M D ++DL +VI G+SLKV PVA | +P++VP+| LI N++P+P+  F+
Shj ct: 224 ENLPEQFHRAMKYDKDEVDLLI VI GSSLKVRPVALI PSSI PHEVPQ LI NREPLPHLHFD 283

Query: 462 LQLLGLCDDAVSYLC 476
++LLG CD ++ LC
Sbj ct: 284 VELLGDCDVI I NELC 298



enb| CAB38511. 2| (AL035637) putative regulatory protein sir2-1ike
[ Schi zosacchar onyces ponbe]
Length = 471

Score = 210 bits (530), Expect = 2e-53
ldentities = 122/325 (37%, Positives = 182/325 (55%, Gaps = 35/325 (10%

Query: 189 NMDVDDSLPENEDEYDQDVSTTTLKRTI NMIPFKYKLP- - - - - - DLI SDLSRAKKI MWTG 242
+++ +L E ED + LKR + + KLP Dt++ L +AK ++V+ G
Sbj ct: 104 | NLPSALEEFEDI DLLPLLKEVLKREVAR- - - Rl KLPHFNTFEDVVNLLKKAKNVWLVG 160

Query: 243 AdQ STSLG PDFRSFKGLYNQLSKLNLSDPQKVFDLQTFMREGRLFYTI AHLVLPPDGKF 302
AG STSLA DFRS G Y +L++ LS+P ++FD+ TF +FYT A +LP +
Sbhjct: 161 AQ STSLG LDFRSDNGFYARLARHGLSEPSEMFDI HTFRENPEI FYTFARDLLPETNHY 220

Query: 303 SLLHAFLKLLQDKHKLLRNYTQNI DNLEQRAGLKSEKLVQCHGSFAKAKCVYSCQA FAGE 362
S HAF++LL+ K+KL +TONI DNLE++ GL K++QCHGSFA A C+ C+ G
Shjct: 221 SPSHAFI RLLEKKNKLSTLFTQNI DNLEKKTGLSDNKI | QCHGSFATATCI KCKHKVDGS 280

Query: 363 Kl YNH RRKQVPRCAI CVK- - - - - - - - - NTKQAPI HF- - - - - - - - - - - - - - - GAI KPTI' T 398
++Y IR++V C CK K+ +F G+KP IT
Sbj ct: 281 ELYEDI RNQRVSYCNECGKPPLKLRRVGNKKEKHYFSDGDSESSEDDLAQPG MKPDI T 340

Query: 399 FFGEDLPERFHTLMDK- DLQQ DLFLVI GTSLKVEPVASI | ERVPYKVPKI LI NKDPI PN 457
FFGE LP+ F  + +L++ DL + I GTSLKV PV+ +I  +P P+l |++ P+ +
Shj ct: 341 FFGEALPDSFFNKVGSGELEETDLLI Cl GTSLKVAPVSELI SVI PPTTPQ YI SRTPVRH 400

Query: 458 RGFNLQLLG LCDDAVSYLCKCLKW 481
F++ L CD + +CK W
Sbj ct: 401 TQFDVNFLSPYCDWI VEI CKRAGW 425

gi | 3928792 (AF068758) SIR2 [Drosophila nel anogaster]
Length = 823

Score = 205 bits (517), Expect = 5e-52
Identities = 111/269 (41%, Positives = 167/269 (61%, Gaps = 20/269 (7%

Query: 226 DLI SDLSRAKKI MWWTGAGQ STSLG PDFRSFKGLYNQLSK- - LNLSDPQKVFDLQTFMR 283
D+l S + +++KI +V+TGAG+S S G PDFRS Gt+Y +L+ +L DPQ +FD+ F R
Sbj ct: 211 DVI SLVKKSQKI | VLTGAGVSVSCG PDFRSTNG YARLAHDFPDLPDPQAMFDI NYFKR 270

Query: 284 EGRLFYTI AHLVLPPDGKF- - SLLHAFLKLLQDKHKLLRNYTONI DNLEQRAGLKSEKLY 341
+ RFY A + P+ +F S H F+K+L+ K KLLRNYTONI D LE+ AGH ++++
Shj ct: 271 DPRPFYKFAREl YPGEFQFQPSPCHRFI KMLETKGKLLRNYTONI DTLERVAG - - QRVI 328

Query: 342 QCHGSFAKAKCVSCQG FAGEKI YNHI RRKQVPRCAI CWKNTKQAP- - - - - - - - - - - - - - 387
+CHGSF+ A C C+ + + I +++P C C N +Qt
Shj ct: 329 ECHGSFSTASCTKCRFKCNADALRADI FAQRI PVCPQCQPNKEQSVDASVAVTEEELRQL 388

Query: 388 | HFGAI KPTI TFFGEDLPERFHTLIMVDKDLQQ DLFLVI GTSLKVEPVASI | ERVPYKVPK 447
+ G +KP | FFGE LP+ +HT+M D DL +VI G+SLKV PVA | +PVP+
Shj ct: 389 VENG MKPDI VFFGEGLPDEYHTVMATDKDVCDLLI VI GSSLKVRPVAHI PSSI PATVPQ 448

Query: 448 | LI NKDPI PNRGFNLQLLGLCDDAVSYLC 476
ILIN++ + + F+++LLG D ++ +C
Shjct: 449 | LI NREQLHHLKFDVELLGDSDVI | NQI C 477

enb| CAB58129. 1| (AL121807) putative SIR2-1ike transcriptional regulatory protein
[ Schi zosacchar onyces ponbe]
Length = 332

Score = 203 bits (511), Expect = 3e-51
ldentities = 114/ 263 (43%, Positives = 156/263 (58%, Gaps = 15/263 (5%

Query: 223 KLPDLI SDLSRAKKI MWTGAG STSLA PDFRSFK- GLYNQLSKLNLSDPQKVFDLQTF 281
K+ LI + + KKI V+ GAG ST+ G PDFRS + GtYN L + NL + VFDL F
Sbjct: 17 KVASLI KE- GKVKKI CVWVGAG STAAG PDFRSPETG YNNLQRFNLPYAEAVFDLSYF 75

Query: 282 MREGRLFYTI AHLVLPPDGKFSLLHAFLKLLQDKHKLLRNYTQNI DNLEQRAGLKSEKLY 341
+ RFY +AH ++P  + + HF++LL DK L + YTQNID LE+ AG+ + L+
Sbjct: 76 RKNPRPFYELAHELMPEKYRPTYTHYFI RLLHDKRLLQKCYTQNI DTLERLAGVPDKALI 135

Query: 342 QCHGSFAKAKCVSCQA FAGEKI YNHI RRKQVPRCAI OWKNTKQAPI HEGAI KPTI TFFG 401
+ HGSF ++C+ C + E+ | +KQW+C C GIKP | F+G
Sbj ct: 136 EAHGSFQYSRCI ECYEMAETEYVRACI MKQVPKONSG: - - - - - - - - - KGLI KPM VFYG 185

Query: 402 EDLPERFHTLMDKDLQQ DLFLVI GTSLKVEPVASI | ERVPYKVPKI LI NKDP- - - | PNR 458
E LP RF MtKD + D+ LVIGISL V P A + E VP K ++LI N++P R
Shj ct: 186 EGLPMRFFEHVEKDTKVCDVALVI GTSLLVHPFADLPEI VPNKCQRVLI NREPAGDFGER 245

Query: 459 GFNLQLLGLCDDAVSYLCKCLKW 481

++ +LGCD V LKL W
Shj ct: 246 KKDI M LGDCDSQVRALCKLLGW 268

enb| CAA94364. 1| (Z70310) predicted using Genefinder; Simlarity to Klactis



regul atory protein SIR2 (SW SIR2_KLULA); cDNA EST
EMBL: Z14446 conmes fromthis gene; cDNA EST yk352g2.5
cones fromthis gene [Caenorhabditis el egans]

Length = 607

Score = 195 bits (490), Expect = 8e-49
Identities = 106/ 255 (41%, Positives = 147/255 (57%, Gaps = 14/ 255 (5%

Query: 224 LPDLI SDLSRAKKI MWTGAG STSLG PDFRSFKGLYNQLSKL- - NLSDPQKVFDLQTF 281
L D+ K 1 +V+TGAG+S S G PDFRS Gt+Y +L +L DP +FD++ F
Sbj ct: 135 LADAVELFKTKKHI LVLTGAGVSVSCG PDFRSKDAE YARLRSEFPDLPDPTAMFDI RYF 194

Query: 282 MREGRLFYTI AHLVLPPDGKFSLLHAFLKLLQDKHKLLRNYTONI DNLEQRAGLKSEKLV 341
FY A +P S+ H F+K L+ +LLRNYTONI D LE + G+K ++V
Shj ct: 195 RENPAPFYNFARElI FPGQFVPSVSHRFI KELETSGRLLRNYTQNI DTLEHQTA K- - RW 252

Query: 342 QCHGSFAKAKCVSCQA FAGEKI YNHI RRKQVPRCAI CVKNTKQAPI HFGAI KPTI TFFG 401
+CHGSF+K C C + G +I + +v C C G IKP I FFG
Shj ct: 253 ECHGSFSKCTCTRCGQKYDGNElI REEVLAMRVAHCKRCE- - - - - - - - - - GVI KPNI VFFG 302

Query: 402 EDLPERFHTLMDKDLQQ DLFLVI GTSLKVEPVASI | ERVPYKVPKI LI NKDPI PNRGFN 461
EDL FH + +D ++DL +VI G+SLKV PVA | V  VP+l LI N++ +P+ +
Sbj ct: 303 EDLGREFHQHVTEDKHKVDLI WI GSSLKVRPVALI PHCVDKNVPQ LI NRESLPHYNAD 362

Query: 462 LQLLGLCDDAVSYLC 476
++LLG CDD + +C
Shjct: 363 | ELLGNCDDI | RDI C 377

gh| AAD40851. 1| AF083108_1 (AF083108) sirtuin type 3 [Honp sapi ens]
Length = 399

Score = 189 bits (475), Expect = 5e-47
ldentities = 117/ 285 (41%, Positives = 162/285 (56%, Gaps = 21/285 (7%

Query: 221 KYKLPDLI SDLSRAK- - - KI WVTGAG STSLG PDFRS- FKGLYNQLSKLNLSDPQKVF 276
K L D +++L RA+ +++V+ GAG ST G PDFRS GY+ L + +L P+ +F
Shjct: 122 KLSLQD- VAELI RARACQRVWM/GAG STPSG PDFRSPGSGLYSNLQQYDLPYPEAI F 180

Query: 277 DLQTFMREGRLFYTI AHLVLPPDGKFSLLHAFLKLLQDKHKLLRNYTONI DNLEQRAGLK 336
+L F + F+T+A + P + K ++ H FL+LL DK LLR YTONI D LE+ +G+
Sbj ct: 181 ELPFFFHNPKPFFTLAKELYPGNYKPNVTHYFLRLLHDKGLLLRLYTONI DELERVSG P 240

Query: 337 SEKLVQCHGSFAKAKCVSCQG FAGEKI YNHI RRKQVPRCAI CVKNTKQAPI HFGAI KPT 396
+ KLV+ HGtFA A C CQ F CGE | + +VPRC +C G +KP
Shj ct: 241 ASKLVEAHGTFASATCTVCQRPFPGEDI RADVMADRVPRCPVG: - - - - - - - - - TGWKPD 290

Query: 397 | TFFGEDLPERFHTLMDKDLQQ DLFLVI GTSLKVEPVASI | ERVPYKVPKI LI NKDPI - 455
I FFGE LP+RF L D DL L++GTSL+VEP AS+ E V  VP++LI N¢+D +
Shjct: 291 | VFFGEPLPQRF- LLHVWDFPMADLLLI LGTSLEVEPFASLTEAVRSSVPRLLI NRDLVG 349

Query: 456 ----PNRGFNLQLLGLCDDAVSYLCKCLKWDI PHADFNNNDELKL 496
R ++ LG V L+L W D + KL
Shj ct: 350 PLAWHPRSRDVAQLGDVVHGVESLVELLGATEEMRDLVOQRETGKL 394

gb| AAD40850. 1| AF083107_1 (AF083107) sirtuin type 2 [Honp sapiens]
Length = 373

Score = 178 bits (447), Expect = 9e-44
Identities = 101/264 (38%, Positives = 150/264 (56%, Gaps = 21/264 (7%

Query: 201 EYDQDMBTTTLKRTI NMIPFKYKLPDLI S-- - - - - - - DLSRAKKI MWTGAG STSLG P 252
EDD +T+++ K +L D ++ R ++++ + GAG STS G P
Sbjct: 19 EADVDFLRNLFSQILSLGSQKERLLDEL TLEGVARYMQSERCRRVI CLVGAGH STSAG P 78

Query: 253 DFRS- FKGLYNQLSKLNLSDPQKVFDLQTFMREGRLFYTI AHLVLPPDGKFSLLHAFLKL 311
DFRS GY+ L K+L P+ +F++ F + F+ +A + P K ++ H F++L
Shjct: 79 DFRSPSTGLYDNLEKYHLPYPEAI FEI SYFKKHPEPFFALAKEL YPGQFKPTI CHYFVRL 138

Query: 312 LQDKHKLLRNYTONI DNLEQRAGLKSEKLVQCHGSFAKAKCV- - SCQE FAGEKI YNHI R 369
L+DK LLR YTONID LE+ AGL+ E LV+ HGtF + CV SC+ + + |
Sbjct: 139 LKDKGLLLRCYTONI DTLERI AGLEQEDLVEAHGTFYTSHCVSASCRHEYPLSWWKEKI F 198

Query: 370 RKQVPRCAI CWKNTKQAPI HFGAI KPTI TFFGEDLPERFHTLMDKDLQQ DLFLVI GTSL 429
+ P+C C +KP | FFGE LP RF + M D ++DL LV+GTSL
Sbhjct: 199 SEVTPKCEDCQ --------- SLVKPDI VFFGESL PARFFSCMQSDFLKVDLLLVMGTSL 248

Query: 430 KVEPVASI | ERVPYKVPKI LI NKD 453
+V4+P ASH + P P++LI NK+
Sbjct: 249 QUQPFASLI SKAPLSTPRLLI NKE 272

enb| CAA22018| (AL033503) transcription regulatory protein [Candida al bi cans]
Length = 331

Score = 176 bits (441), Expect = 4e-43
ldentities = 106/ 285 (37%, Positives = 154/285 (53%, Gaps = 20/285 (7%



Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct:
Query:
Shj ct :

224

279

64

339

124

399

174

458

234

LPDLI SDLSRA- - - - KKI WVTGAG STSLG PDFRS- FKGL YNQLSKLNLSDPQKVFDL 278
L D++ ++ A KK+ GAG ST G PDFRS GY L+KLNL + VFD+
LDDI LKPVAEAVKNGKKVTFFNGAG STGAG PDFRSPDTGL YANLAKLNLPFAEAVFDI 63

QTFMREGRLFYTI AHLVLPPDGKFSLLHAFLKLLQDKHKLLRNYTQNI DNLEQRAGLKSE 338
F ++FYT+A + P+ + HF+KLLQD+ L R YTQNID LE+ AGH +
DFFKEDPKPFYTLAEEL YPGNFAPTKFHHFI KLLQDQGSLKRVYTQNI DTLERLAGVEDK 123

KLVQCHGSFAKAKCVSCQAE FAGEKI YNHI RRKQVPRCAI CVWKNTKQAPI HFGAI KPTI T 398
+V+ HGSFA Cv C E+ +++ K++P C C G +KP |
YI VEAHGSFASNHCVDCHKEMI TETLKTYMKDKKI PSCQHG- - - - - - - - - - EGYVKPDI V 173

FFGEDLPERFHTLMDKDLQQ DLFLVI GTSLKVEPVASI | ERVPYKVPKI LI NKDPI PN- 457
FFGE LP +F L + D + +++ +V GISL V P AS+ V K ++L+NK+ +
FFGEGLPVKFFDLWEDDCEDVEVAI VAGTSLTVFPFASL PGEVNKKCLRVLVNKEKVGTF 233

- - - - RGFNLQLLGLCDDAVSYL CKCLKWDI PHADFNNNDELKLSK 498
R ++ L CD LC L D + +++K SK
KHEPRKSDI | ALHDCDI VAEKL CTLL GLDDKLNEVYEKEKI KYSK 278

gh| AADA5971. 1| AF095714 1 (AF095714) silencing information regulator 2-1ike

sapi ens]
Length = 352

175 bits (440), Expect = 6e-43

ldentities = 94/224 (41%, Positives = 136/224 (59%, Gaps = 13/224 (5%

Score =
Query: 233
Shjct: 38
Query: 292
Shjct: 98
Query: 352
Shjct: 158
Query: 410
Shjct: 208

RAKKI MWTGAG STSLG PDFRS- FKGLYNQL SKLNLSDPQKVFDLQTFMREGRLFYTI 291
R ++++ + GAG STS G PDFRS QLY+ L K +L P+ +F++ F +  F+ +
RCRRVI CLVGAG STSAG PDFRSPSTGLYDNLEKYHLPYPEAI FEI SYFKKHPEPFFAL 97

AHLVLPPDGKFSL LHAFL KL L QDKHKLLRNYTONI DNL EQRAGL KSEKLVQCHGSFAKAK 351
A + P K ++ H F++LL+DK LLR YTONID LE+ AGL+ E LV+ HGtF +
AKELYPGQFKPTI CHYFMRLLKDKGLLLRCYTONI DTLERI AGLEQEDLVEAHGTFYTSH 157

CV- - SCQGE FAGEKI YNHI RRKQVPRCAI CWKNTKQAPI HFGAI KPTI TFFGEDLPERFH 409
oV SCt + + | + P+C C +KP | FFGE LP RF
CVSASCRHEYPLSWVKEKI FSEVTPKCEDCQ - - - - - - - - - SLVKPDI VFFGESLPARFF 207

TLMDKDLQQ DLFLVI GTSLKVEPVASI | ERVPYKVPKI LI NKD 453
+ M D ++DL LV+GISL+V+P AS+l + P P++LI NK+
SCMQSDFLKVDLLLVMGTSLQVQPFASLI SKAPLSTPRLLI NKE 251

protein [ Hono

sp| 25337 SI R2_LEI VA REGULATORY PROTEIN SI R2 HOMOLOG ( LMBI R2RP) >gi | 2133375 pi r| | JC4639

Score

silent information regulator 2-related protein -

Lei shmani a naj or >gi| 1203987 (L40331) honol oguous to
yeast silent information regulatory 2 protein

[ Lei shmani a maj or]

Length = 381

164 bits (410), Expect = 2e-39

ldentities = 95/245 (38%, Positives = 139/245 (55%, Gaps = 16/245 (6%

Query: 235 KKI MWTGAG STSLG PDFRSFK- GLYNQL SKLNL SDPQKVFDLQTFVREGRLFYTI AH 293
++l +V+ GAG S + G PDFRS GtY +L K NL DP FL + +FY+I A
Shjct: 32 RRILVLVGAGASVAAG PDFRSSDTG YAKLGKYNLDDPTDAFSLTLLREKPEI FYSI AR 91
Query: 294 LVLPPDCKF- - SLLHAFLKLLQDKHKLLRNYTONI DNLEQRAGLKSEKLVQCHGSFAKAK 351
+ GF + +H F++LLQD>+ +LLR TONID LE+ AG+ E LV+ HGSFA A
Shjct: 92 ELNLWPGHFQPTAVHHFI RLLQDEGRLLRCCTONI DGLEKAAGVSPEL LVEAHGSFAAAA 151
Query: 352 CVSCQA FAGEKI YNHI RRKQVPRCAI CWKNTKQAPI HFGAI KPTI TFFGEDLPERFHTL 411
C+ C F+ E+ Y V RC+ C G +KP + FFCGE+LP+ F
Shj ct: 152 Cl ECHTPFSI EQNYLEAMSGTVSRCSTCG - - - --- - - - G VKPNVVFFGENLPDAFFDA 201
Query: 412 NMDKDLQQ DLFLVI GTSLKVEPVASI | ERVPYKVPKI LI NKDPI PNRGFNL- - - QLLGLC 468
+ D +L ++I GTS++V P A + VP +P++L+N++ + F L +
Sbj ct: 202 LHHDAPI AELVI | | GTSMQVHPFALLPCVVPKSI PRVLMNRERVGGLLFRFPDDPLDTI H 261
Query: 469 DDAVS 473
DDAV+
Shjct: 262 DDAVA 266
sp| P53686] HST2 YEAST HST2 PROTEIN ( HOMOLOGOUS TO SI R2 PROTEI N 2) >gi|2131291| pir| | S59678
HST2 protein - yeast (Saccharonyces cerevisiae)
>gi | 965078 (U33335) Lpa2p [ Saccharonyces cerevi si ae]
>gi | 1055024 (U39063) Hst2p [ Saccharonyces cerevi si ae]
Length = 357
Score = 158 bits (395), Expect = le-37

Identities = 91/237 (38%, Positives = 131/237 (54%, Gaps = 27/237 (11%

Query: 236 KI MWWTGAG STSLG PDFRS- FKGLYNQL SKLNL SDPQKVFDLQTFMREGRLFYTI AHL 294

Shj ct:

26

K++ + GAG STS G PDFRS G.Y+ L++L L P+ VFD+ F + FYT+A
KVI FWGAG STSCG PDFRSPGTGL YHNLARL KL PYPEAVFDVDFFQSDPLPFYTLAKE 85



Query: 295 VLPPDGKFSLLHAFLKLLQDKHKLLRNYTONI DNL EQRAGLKSEKL VQCHGSFAKAKCVS 354
+P++S H LKL @K L R YTONID LE++AG+K + +++ HGSFA  C+
Shjct: 86 LYPGNFRPSKFHYLLKLFQDKDVLKRVYTONI DTLERQAGVKDDLI | EAHGSFAHCHCI G 145

Query: 355 CQA FAGEKI YNHI RR- - - KQVPRCAI CWKNTKQAPI HFGAI KPTI TFFGEDLPERFHTL 411

C ++ + + + K +C +C + +KP | FFCGEDLP+ F
Shj ct: 146 CGKVYPPQVFKSKLAEHPI KDFVKCDVCGE- - - - - - - - - - LVKPAI VFFCEDLPDSFSET 195
Query: 412 MDKDLQ ------------ Q DLFLVI GTSLKVEPVASI | ERVPYKVPKI LI NKDPI 455
D + Q L +V+GISL V P AS+ E +P KV ++L N + +

Shjct: 196 W.NDSEW.REKI TTSGKHPQQPLVI VWWGTSLAVYPFASLPEEI PRKVKRVLCNLETV 252

gb| AAD20046| (AF131800) Similar to rat 5E5 antigen [Honp sapiens]
Length = 254

Score = 152 bits (381), Expect = 5e-36
ldentities = 90/241 (37%, Positives = 133/241 (54%, Gaps = 21/241 (8%

Query: 201 EYDQDVBTTTLKRTI NMIPFKYKLPDLI S-- - - - - - - DLSRAKKI MWTGAG STSLG P 252
EDD +T+++ K +L D ++ R ++++ + GAG STS G P
Sbjct: 18 EADVDFLRNLFSQTLSLGSQKERLLDELTLEGVARYMISERCRRVI CLVGAG STSAG P 77

Query: 253 DFRS- FKGLYNQLSKLNLSDPQKVFDLQTFVREGRLFYTI AHLVLPPDGKFSLLHAFLKL 311
DFRS GLY+ L K +L P+ +F++ F +  F+ +A + P K ++ H F++lL
Sbjct: 78 DFRSPSTGLYDNLEKYHLPYPEAI FEI SYFKKHPEPFFALAKEL YPGQFKPTI CHYFMRL 137

Query: 312 LQDKHKLLRNYTQNI DNLEQRAGL KSEKLVQCHGSFAKAKCV- - SCQGE FAGEKI YNHI R 369
L+DK LLR YTQNID LE+ AGL+ E LV+ HGHF + OV SC+ +  + |
Sbj ct: 138 LKDKGLLLRCYTQNI DTLERI AGLEQEDLVEAHGTFYTSHCVSASCRHEYPLSWWKEKI F 197

Query: 370 RKQVPRCAI CVKNTKQAPI HFGAI KPTI TFFGEDLPERFHTLMDKDLQQI DLFLVI GTSL 429
+ P+C C +KP | FFGE LP RF + M D ++DL LV+GISL
Shjct: 198 SEVTPKCEDCQ --------- SLVKPDI VFFGESL PARFFSCMQSDFLKVDLLLVMGTSL 247

Query: 430 K 430

Shjct: 248 Q 248

gi | 3860233 (AF102869) Sir2 honol og [ Trypanosona brucei]
Length = 351

Score = 148 bits (370), Expect = 9e-35
Identities = 88/228 (38%, Positives = 124/228 (53%, Gaps = 14/228 (6%

Query: 236 Kl MWTGAG STSLG PDFRS- FKGLYNQL SKLNL SDPQKVFDLQTFMREGRLFYTI AHL 294
KI V+ GAG S + d PDFRS GLY +LS+ NL+ P+ F L ++ +FY |
Shjct: 31 Kl FVMWGAG SVAAG PDFRSPHTGL YAKL SRYNLNSPEDAFSL PLLRQQPSVFYNI LMD 90

Query: 295 VLPPDGKF- - SLLHAFLKLLQDKHKLLRNYTONI DNLEQRAGLKSEKL VQCHGSFAKAKC 352
+ &K+ + +H F+ LL K LL TONID LE+ G+ LV+ HGSF+ A C
Shjct: 91 NMDLWPGKYCPTTVHHFI SLLAKKGMLLCCCTQNI DGLERACG PESLLVEAHGSFSSASC 150

Query: 353 VSCQE FAGEKI YNH RRKQVPRCAI CVKNTKQAPI HFGAI KPTI TFFGEDLPERFHTLM 412
vec o+ R +W C C G +KP + FFGE+LPE F +
Sbjct: 151 VDCHAKYDI NI ARAETRAGKVPHONQCG: - - - - - - - - - G VKPDVWFFGENLPEAFFNVA 200

Query: 413 DKDLQQ DLFLVI GTSLKVEPVASI | ERVPYKVPKI LI NKDPI PNRGF 460
+++ +L L++GISL+V P A+ VP VP++L N+ + R F
Sbjct: 201 G.-| EETELLLI LGTSLQVHPFADLALM/PSDVPRVLFNLERVGGRMF 247

sp| P53687| HST3_YEAST HST3 PROTEI N (HOMOLOGOUS TO SIR2 PROTEIN 3) >gi| 1078372| pir| | S54631
HST3 protein - yeast (Saccharonyces cerevisiae)
>gi | 829135| enb| CAA60741| (X87331) encodes honol ogue of
yeast SIR2 (controlling mating type); overlaps with
X01419 [ Saccharomyces cerevisiae] >gi| 1055022 (U39062)
Hst 3p [ Saccharonyces cerevi si ae]
>gi | 1420135| enb| CAA99215| (Z74933) ORF YOR025w
[ Sacchar onyces cerevi si ae]
Length = 447

Score = 115 bits (285), Expect = 9e-25
Identities = 98/348 (28%, Positives = 161/348 (46%, Gaps = 63/348 (18%

Query: 206 MSTTTLKRTI NMIPFKYKLPDLI SDLSRAKKI MWTGAG STSLA PDFRSFKGLYNQLS 265
+ T L I+ L + LSR+++I +TGAG S + G PDFRS GLY+ +
Shjct: 24 LQTEKLAH | GLDADDEVLRRVTKQLSRSRRI ACLTGAG SCNAG PDFRSSDGLYDLVK 83

Query: 266 K----- LNLSDPQKVFDLQTFMREGRL - - - - - - - - - FYTI AHLVLPPDGKFSLLHAFLKL 311
K ++ +++FD+ F  + ++ Y+ L P + HF+

Shjct: 84 KDCSQYWSI KSGREMFDI SLFRDDFKI SI FAKFMERL YSNVQLAKP- - - - - TKTHKFI AH 138

Query: 312 LQDKHKLLRNYTONI DNLEQRAGL---------------- KSEKLVQCHGSFAKAKCVSC 355
L+D++KLLR YTONID LE+ G K+ +VQ HG CcC C

Sbjct: 139 LKDRNKLLRCYTONI DGLEESI GLTLSNRKLPLTSFSSHWKNL DVWQLHGDLKTLSCTKC 198

Query: 356 QG FAGEKI YNH- | RRKQVPRCAI CW - - - - - - - KNTKQAPI HFGAI KPTI TFFGEDLPE 406



F +++ +RR++P C C + o+ + G ++P |  +CGE+ P
Sbj ct: 199 FQTFPWSRYWSRCLRRGELPLCPDCEALI NKRLNEGKRTLGSNVG LRPNI VLYGENHPS 258

Query: 407 RFHTLMDKDLQQ - - - - DLFLVI GTSLKVEPVASI | ERVPYKVPK- - - - - I LI NKDPI PN 457
+L | D +++GISLKV+ V  +++++ K+ I L+NK PI
Sbj ct: 259 CEIl TQGLNLDI | KGNPDFLI | MGTSLKVDGVKQLVKKLSKKI HDRGGLI | LVNKTPI GE 318

Query: 458 RGF---- NLQLLGLCDDAVSYLCKCLKWDI PHADFNNNDEL - KLSKLK 500
+ + QF CD+ V++ L+ IP F D++ KL +LK
Shjct: 319 SSWHGE | DYQ HSDCDNW/TF- - - - LESQ PDF- FKTQDQ KKLRQLK 361

gbh| AAD35575. 1| AE0O01726_9 (AE001726) regul atory protein, SIR2 family [Thernotoga naritima]

Length = 246

Score = 108 bits (267), Expect = le-22
ldentities = 72/ 217 (33%, Positives = 106/217 (48%, Gaps = 21/217 (9%

Query: 223 KLPDLI SDLSRAKKI MWTGAG STSLG PDFRSFKGL YNQL SKLNL SDPQKVFDLQTFM 282
K+ + + L+ ++ + +TGAG ST GPDFR GtY + S Q VFD+ F
Shjct: 2 KMKEFLDLLNESRLTVTLTGAG STPSG PDFRGPNG YKKYS- - - - - - - Q\VFDI DFFY 54

Query: 283 REGRLFYTI AHLVLPP- - DGKFSLLHAFLKLLQDKHKLLRNYTQONI DNLEQRAGLKSEKL 340
FYy A + P K+L H L L++K + TONID L QRAG  S+K+
Sbjct: 55 SHPEEFYRFAKEG FPMLQAKPNLAHVLLAKLEEKGLI EAVI TONI DRLHQRAG - SKKV 112

Query: 341 VQCHGSFAKAKCVSCQE FAGEKI YNHI RRKQVPRCAI CVKNTKQAPI HFGAI KPTI TFF 400
++ HG+ + VWGt + E+ + VWC C 1+P | FF
Sbjct: 113 | ELHGNVEEYYCVRCEKKYTVEDVI KKLESSDVPLCDDG - - - - - - - - - NSLI RPNI VFF 162

Query: 401 GEDLPERFHTLMDKDLQQ DLFLVI GTSLKVEPVASI 437
GE+LP+ + L +V+G+SL V P A +
Shj ct: 163 GENLPQDALREAI GLSSRASLM VLGSSLVWYPAAEL 199

gi | 2650531 (AE001098) transcriptional regulatory protein, Sir2 famly
[ Archaeogl obus ful gi dus]
Length = 253

Score = 99.8 bits (245), Expect = 4e-20
ldentities = 74/261 (28%, Positives = 124/261 (47%, Gaps = 36/261 (13%

Query: 231 LSRAKKI MWVTGAG STSLGA PDFRSFKGLYNQL SKLNL SDPQKVFDLQTFMREGRLFYT 290

L+++K +V TGAGS GP FR G+ + DP++V + F R R F+
Sbjct: 12 LAKSKHAVFTGAG SAESG PTFRGEDGLWRKY- - - - - - DPEEVASI SGFKRNPRAFVE 65
Query: 291 IA----- HLVLPPDGKFSLLHAFLKLL QDKHKLLRNYTONI DNLEQRAGLKSEKLVQCHG 345
+ L P+ H + L+ + TONID L QRAG S ++++ HG

Shjct: 66 FSMEMKDKLFAEPNPA- - - - HYAI AELERMA VKAVI TONI DMLHQRAG- - SRRVLELHG 119

Query: 346 SFAKAKCVSCQG FAGEKI YNHI RRKQVPRCAI CWKNTKQAPI HFGAI KPTI TFFGEDLP 405

S K C+C + + + ++PRC C +KP + FGE LP
Sbj ct: 120 SMDKLDCLDCHETYDWSEFVEDFNKGE! PRCRKOGSYY- - - - - - - - - VKPRWLFGEPLP 170
Query: 406 ERFHTLMDKDLQQ DLFLVI GTSLKVEPVASI | ERVPYKVPK: - - - - I LI NKDP- | PNRG 459
+R +++ DFHMGSL VP A+  PY K [ ++N +P + +

Sbhjct: 171 QRTLFEAI EEAKHCDAFMVVGSSLVVYPAAEL- - - - PYl AKKAGAKM | VNAEPTMVADPI 226

Query: 460 FNLQLLGLCDDAVSYLCKCLK 480
F+++++G  + + + + +K
Sbj ct: 227 FDVKI | GKAGEVLPKI VEEVK 247

enb| CAA74510. 1| (Y14082) hypot hetical protein [Bacillus subtilis]
>gi | 2633300| enb| CAB12804| (Z99109) sinilar to
hypot hetical proteins [Bacillus subtilis]
Length = 247

Score = 95.2 bits (233), Expect = le-18
Identities = 75/232 (32%, Positives = 114/232 (48%, Gaps = 22/232 (9%

Query: 229 SDLSRAKKI MWTGAG STSLG PDFRSFKGL YNQL SKLNL SDPQKVFDLQTFMREGRLF 288
S L A++l +V+TGAG+ST d PDFRS Gt+ + + + L F+ RLF
Shjct: 6 S| LHEAQRI WLTGAGVSTESG PDFRSAGGE WIE- - - - - DASRMEAVSLDYFLSYPRLF 60

Query: 289 Y---- Tl AHLVLPPDGKFSLLHAFLKLLQDKHKLLRNYTQNI DNLEQRAGLKSEKLVQCH 344
+ + o+ + ++ H L L+ + K+ +TQNNDL ++tAG S + + H
Shjct: 61 WPKFKELFQVWKMSGSFEPNEGHLLLAELEKQGKQVDI FTQNI DGLHKKAG - SRHVYELH 118

Query: 345 GSFAKAKCVSCQG FAGEKI YNHI RRKQVPRCAI CVKNTKQAPI HFGAI KPTI TFFGEDL 404
G AC+C + H  ++VP C N | +K + FGD
Sbhjct: 119 GSI QTAACPACGARYD- - - - LPHLLEREVPECTAAGNN- - - GDI CGTVLKTDWLFG DA 170

Query: 405 PERFHTLMDKDLQQ DLFLVI GTSLKVEPVASI | ERVPY- - KVPKI LI NKDP 454

FTL +K L QDL LMIGISL+V P + E + K++I N +P
Shjct: 171 VMHFDTLYEK- LDQADLLLVI GTSLEVAPARFVPEDASLI PGWKKVI | NLEP 221

gb| AAD53752. 1| AF173939_1 (AF173939) Hst4p [ Schi zosaccharonmyces ponbe]



Length = 415

Score = 93.6 bits (229), Expect = 3e-18
Identities = 99/330 (30%, Positives = 151/330 (45%, Gaps = 46/330 (13%

Query: 224 LPDLI SDLSRAKKI MWWVTGAG STSLG PDFRSFKGLYNQLS- - - KLNLSDPQKVFDLQT 280
L L+S + +AK+| +WTGAG S G PDFRS +GL++ L KLN S +++FD
Sbjct: 47 LSPLVSAI RKAKRI VWTGAG SCDAG PDFRSSEGLFSSLRAEYKLNCSG- KELFDGSV 105

Query: 281 F--MREGRLFYTI AHL- - VLPPDGKFSLLHAFLKLLQDKHKLLRNYTONI DNLEQR- AGL 335
+ +F+ + +L +++ HFL L + KLLRYTONND LER G
Sbhjct: 106 YRDLKSVNI FHAM RKLHVLSNNARPTDFHLFLSQLAQESKLLRLYTQNI DFLETRLEGL 165

Query: 336 KS---------- EKLVQCHGSFAKAKCVSCQG FAGEKI YNHI RRKQVPRCAI OVWKNTK- 384
++ + HG CC F+ + RV CC +
Sbjct: 166 QTCl PLPQSAPWPTTI PLHGTLEVVSCTRCS- - FLKKFNPDI FDRNGVTVCPDCKTENEV 223

Query: 385 ----- QAPI HFGAI KPTI TFFGEDLP- - ERFHTLMDKDLQ- Qf DLFLVI GTSLKVEPVAS 436
+ + G++P| +E P E ++ +DL+ + D +V GIS K+ V
Sbj ct: 224 RRI AGKRSVI EGCLRPRI VLYNEI HPDSESI GSVCSQDLKSRPDCLI VAGTSCKI PGVKR 283

Query: 437 || ERVPYKVPK- - - - - I LI NKDPI PNRGFNLQLLGLCDDAV- - - - SYLCKCLK- - WDI PH 485
I+ + VK I +tND P + F L LCD V + LK DP
Shjct: 284 |1 KEMSNCVHKQKGNVI WLNYDE- PTKDF- - - - LNLCDLVWQGDLQ Al RRLKPLLDAPS 338

Query: 486 ADFNNNDELKLSKLKNGDVEI VNKSTSTKK 515
++ +SKK++ + ST K
Sbjct: 339 WKLKSHSAKRTSKQKSSEQTKI TSSTKI TK 368

gl | 845686 (MB2103) ORF-27 [ Staphyl ococcus aureus]
Length = 243

Score = 86.2 bits (210), Expect = 5e-16
ldentities = 68/238 (28%, Positives = 112/238 (46%, Gaps = 21/238 (8%

Query: 221 KYKLPDLI SDLSRAKKI WVTGAG STSLG PDFRSFKGL YNQL SKLNL SDPQKVFDLQT 280
K+ L L + 4+ TGAGHtS + G+PDFRS GL++++SK LS P+ +
Shjct: 2 KHDLETLKHI | DSSNRI TFFTGAGVSVASGVPDFRSMEGLFDEI SKDGLS- PEYLLSRDY 60

Query: 281 FMREGRLFYTI AH- LVLPPDGKFSLLHAFLKLLQDKHKLLRNYTQNI DNLEQRAGLKSEK 339
+ F H +L D +++H++ L+ +L TOQNDL AG S+
Sbjct: 61 LEDDPEGFI NFCHKRLLFVDTMPNI VHDW AKLERNQQSLGVI TQNI DGLHSDAG- - SQH 118

Query: 340 LVQCHGSFAKAKCVSCQG FAGEKI YNHI RRKQVPRCAI CWKNTKQAPI HFGAI KPTI TF 399
++ HG+ + C C + + o+ ++ C C GAl +P |
Sbjct: 119 VDELHGTLNRFYCNVCHKSYTKSDVI D- - - - RTLKHCDNCG: - - < = - - - - - GAI RPDI VL 164

Query: 400 FGEDLPERFHTLMDKDLQQ DLFLVI GTSLKVEPVASI | ERVPYKVPK- | LI NKDPI P 456
+GE L + ++ D +V+G+SL V+P A +l +K I+INKD P
Shjct: 165 YGEMLDQPTI | RALNKI EHADTLWWLGSSLVWQPAAGLI SH- - FKGDNLI | | NKDRTP 220

gi | 2648874 (AE000987) transcriptional regulatory protein, Sir2 famly
[ Archaeogl obus ful gi dus]
Length = 245

Score = 82.7 bits (201), Expect = 6e-15
Identities = 65/238 (27%, Positives = 112/238 (46%, Gaps = 34/238 (14%

Query: 227 LI SDLSRAKKI MWTGAG STSLG PDFRSFKGLYNQLSKLNLS- - - - - - - DPQKVFDLQ 279
L+ ++ +K ++ +TGAG*FS G P FR G+N+ L+ DP+KV+
Shjct: 5  LLKTI AESKYLVALTGAGVSAESG PTFRGKDG.WNRYRPEEL ANPQAFAKDPEKVWKWY 64

Query: 280 TFMREGRLFYTI AHLVLPPDGKFSLLHAFLKLLQDKHKLLRNYTQNI DNLEQRAGLKSEK 339

+ E ++F +++ H L+ L TO\NHD+L +RAG S
Shjct: 65 AWRME-KVF---------- NAQPNKAHQAFAEL ERLGVLKCLI TONVDDLHERAG- - SRN 111
Query: 340 LVQCHGSFAKAKCVSCQG FAGEKI YNHI RRKQVPRCAI CWKNTKQAPI HFGAI KPTI TF 399
++ HGS +C SC F ++ + + +P+C C ++P + +
Sbjct: 112 VI HLHGSLRVVRCTSCNNSF- - - EVESAPKI PPLPKCDKCGS- - - - - - - - - - LLRPGVVW 158

Query: 400 FGEDLPERFHTLNMDKDLQQ DLFLVI GTSLKVEPVASI | ERVPYKVPKI L- | NKDPI P 456
FGE LP +++++ DF +V GTS V4P AS+ V + I+ IND P
Sbjct: 159 FGEM_PPDVLDRAVREVERADVI | VAGTSAWQPAASLPLI VKQRGGAI | EI NPDETP 216

dbj | BAAB0785. 1| (AP000062) 247aa | ong hypothetical protein [Aeropyrum pernix]
Length = 247

Score = 81.9 bits (199), Expect = le-14
ldentities = 67/234 (28%, Positives = 107/234 (45%, Gaps = 33/234 (14%

Query: 231 LSRAKKI MWVTGAG STSLG PDFRSFKGLYNQLSKLNL SDPQKVFDLQTFVMREGRLF- - 288
L+ ++ + TGAGS GPFR G+++ +L+ P + F R+ RL
Shjct: 13 LANSRFAVAFTGAG SAESG PTFRGKDGLWSRFDPRDLATP- - - - - - EAFNRDPRLWE 66

Query: 289 ---YTI AHLVLPPDGKFSLLHAFLKLLQDKHKLLRNYTONI DNLEQRAGLKSEKLVQCHG 345
+ 1 ++ K H L L+D L TQWHD L +RAG S ++++ HG



Shjct: 67 WYSWRI ERVLAAKPNK- - - AHRLLARLEDSGVLKAVI TONVDGLHRRAG- - SRRVLELHG 121

Query: 346 SFAKAKCVSOQA FAGEKI - YNHI RRKQVPRCAI OWKNTKQAPI HFGAI KPTI TFFGEDL 404
+ +A+C C G K+ + PC C G ++P + +FGE L
Sbj ct: 122 NVLRARCTRG - - - - GSKLEWREKPSNLPPSCPRCG: - - - - - - - - - GVLRPDVWWEGEPL 166

Query: 405 PERFHTLMDKDLQQ DLFLVI GTSLKVEPVASI | ERVPYKVPKI LI NKDPI PNR 458
++ Dt ++| GTS V+P A ++ +  LIN+P PNR
Sbj ct: 167 DTSLLEEAFGLARRSDVM | | GTSGAVDP- AGLLPLAAKESGATLI NVNPEPNR 219

gi | 2984374 ( AE000776) hypothetical protein [Aquifex aeolicus]
Length = 239

Score = 80.8 bits (196), Expect = 2e-14
Identities = 61/210 (29%, Positives = 98/210 (46%, Gaps = 37/210 (17%

Query: 237 | MWVTGAG STSLG PDFRSFKGL YNQL SKLNL SDPQKVFDLQTFMREGRLFY- - - - - - - 289
I+ +TGAAS GP FR G+N+ L+ P + FR +L +
Shjct: 6 I VTLTGAG SAESG PTFRGKDGLVWNKFKPEELATP- - - - - - EAFFRNPKLVWEWYDVKR 59

Query: 290 TI AHLVLPPDGKFSLLHAFLKLLQDKHKLLRNYTONI DNLEQRAGLKSEKLVQCHGSFAK 349
+ P +G H L ++++ TAND L QRAG  S+K+++ HG+ K
Shjct: 60 QLI AKAQPNEG - - - - HKI LTKMEEEFPNFYLI TQNVDGLHQRAG: - SKKVI ELHGNI WK 112

Query: 350 AKCVSOQE FAGEKI YNHI R- - RKQUVPRCAI CWKNTKQAPI HFGAI KPTI TFFGEDLPER 407
+CV C G+ Y+ + P+C C G ++P + +FGE LP
Sbj ct: 113 VROVEG - --- GNERYEYTTPLPE| PPKCEKCG: - - - - - - - - - GLLRPGWWEGESLPVD 157

Query: 408 FHTLMDKDLQQ DLFLVI GTSLKVEPVASI 437
+ + ++ +F+V+GIS V P A +
Shj ct: 158 ALSRAYELSREAHVFI WGTSGVVYPAAEL 187

gbh| AAD40853. 1| AF083110_1 (AF083110) sirtuin type 5 [Honp sapi ens]
Length = 310

Score = 80.8 bits (196), Expect = 2e-14
Identities = 72/278 (25%, Positives = 120/278 (42%, Gaps = 37/278 (13%

Query: 224 LPDLI SDLSRAKKI MWTGAG STSLAE PDFRSFKGLYNQLSKLNLS- - - - - - - DPQKVF 276
+ D ++AK | ++++GAGFS GHP FR G + + +L+ +P +V+
Sbhjct: 40 MADFRKFFAKAKHI VI | SGAGVSAESGVPTFRGAGGYVRKWQAQDL ATPLAFAHNPSRVW 99

Query: 277 DLQTFMREGRLFYTI AHLVLPPDGKFSLLHAFLKLLQDKHKLLRNYTONI DNLEQRAGLK 336

+ + RE + P G ++ +L + +++ TONID L ++AG K
Shjct: 100 EFYHYRRE------ VMGSKEPNAGHRAI AECETRL GKQGRRVWV- | TONI DELHRKAGTK 152
Query: 337 SEKLVQCHGSFAKAKCVSCQG FAGEK- - | YNHI RRKQVPRCAI CVKNTKQAPI HF- - - - 390
+ L++ HGS K +C SC + K 1 + K P T+ Al
Sbj ct: 153 N- - LLEI HGSLFKTRCTSCGVVAENYKSPI CPAL SGKGAPE- - - - - PGTQDASI PVEKLP 205
Query: 391 -------- GAl KPTI TFFGEDLPERFHTLMDKDLQQ DLFLVI GTSLKVEPVASI | ERVP 442
G ++P + +FGE+L +D++L DL LV+GIS V P A +V

Shj ct: 206 RCEEAGCGG.LRPHVWWFGENLDPAI LEEVDREL AHCDL CLVWGT SSVWYPAAMFAPQVA 265

Query: 443 YK- VPKI LI NKDPI P- NRGFNLQLLGLCDDAVSYLCKC 478
+VW N+ P F GC + c
Sbj ct: 266 ARGVPVAEFNTETTPATNRFRFHFQGPCGTTLPEALAC 303

enb| CAB50112. 1| (AJ248286) transcriptional regulatory protein, Sir2 famly
[ Pyrococcus abyssi]
Length = 250

Score = 78.4 bits (190), Expect = le-13
Identities = 59/211 (27%, Positives = 95/211 (44%, Gaps = 22/211 (10%

Query: 231 LSRAKKI MWVTGAG STSLG PDFRSFKGLYNQL SKLNL SDPQKVFDLQTFMREGRLFYT 290
L+ +K + TGAAS G+P FR CGL+N+ L+ P + FR +L +
Sbhjct: 9 LASSKNAI AFTGAG SAESGVPTFRGKDGLWNKYRPEELATP- - - - - - EAFARNPKLVWWE 62

Query: 291 | AHLVLPP- - DGKFSLLHAFLKLLQDKHKLLRNYTQNI DNL EQRAGLKSEKLVQCHGSFA 348
+ K+ H L L+D L TQWHDHL + AG ++ L++ HGH
Shjct: 63 FYKWRI NKI LKAKPNPAHYALVELEDMA LRAVI TQNVDDLHREAGTRN- - LI ELHGNI F 120

Query: 349 KAKCVSC- - Q4@ FAGEKI YNHI RRKQVPRCAI CWKNTKQAPI HFGAI KPTI TFFGEDLPE 406
+ KC C + + + ++ +P+C C ++P + +FGE LP
Shj ct: 121 RVKCTKCNFKEYLKESQRLEEVLKEDLPKCPRCG --------- SLLRPDVVWWFGEPLPR 170

Query: 407 RFHTLMDKDLQQ DLFLVI GTSLKVEPVASI 437
K ++ D LV+GIS V P A |
Shj ct: 171 EELDRAFKLAEKADAVLVVGTSGLVYPAAYI 201

sp| P53688| HST4 YEAST HST4 PROTEI N (HOMOLOGOUS TO SI R2 PROTEIN 4) >gi | 1077540]| pir| | S52699
hypot hetical protein YDR191w - yeast (Saccharonyces
cerevisiae) >gi|755785| enb| CAAB8705| (Z48784) unknown
[ Sacchar onyces cerevi si ae]




Length = 370

Score = 76.5 bits (185), Expect = 5e-13
ldentities = 70/ 244 (28%, Positives = 119/244 (48%, Gaps = 32/244 (13%

Query: 231
Shjct: 89

Query: 287
Shjct: 149
Query: 341
Sbhjct: 207
Query: 388
Shjct: 266
Query: 442
Shjct: 326

LSRAKKI MVTGAG STSLG PDFRSFKGLYNGL- - - SKLNLSDPQKVF- DLQTFMREGR 286
L+ +K+++W+GAG S + GIPDFRS +Gt++ + S +L D +V+# D ++ +
LNYSKRM/VWSGAG SVAAGH PDFRSSEG FSTVNGGSGKDLFDYNRVYGDESMELKFNQ 148

LFYTI AHLVLPPDGKFSL LHAFL KL L QDKHKLLRNYTONI DNL EQRAGLKSEKL- - - - - - 340
L ++ L +++ H L +LLR YTONID L+ + S +
LMVSLFR- - LSKNCQPTKFHEM_NEFARDGRLLRLYTONI DGLDTQLPHLSTNVPLAKPI 206

- - - VQCHGSFAKAKCVSCQE - - - - - - - FAGEKI YNHI RRKQVPRCAI CVKN- - - TKQAP 387
VQ HGS +C C | F + ++ R+ +P C C+ K A
PSTVQLHGSI KHVMECNKCLNI KPFDPEL FKCDDKFDS- RTEI | PSCPQCEEYETVRKMAG 265

I H - - FGAI KPTI TFFGEDLPER- - FHTLMDKDL- QQ DLFLVI GTSLKVEPVASI | ERV 441
+ G++P + + E PE + + DL ++I D +++GISLK+ V +Il +
LRSTGVGKLRPRVI LYNEVHPEGDFI GEI ANNDLKKRI DCLI | VGTSLKI PGVKNI CRQF 325

PYKV 445
KV
AAKV 329

gh| AAD42226. 1| AF159133 1 (AF159133) SIR2-like protein [Oryza sativa subsp.

Length = 483

Score = 76.5 bits (185), Expect = 5e-13
Identities = 63/216 (29%, Positives = 98/216 (45%, Gaps = 29/216 (13%

Query: 223
Shjct: 33

Query: 283
Shjct: 89

Query: 343
Shjct: 133
Query: 402
Sbhjct: 185

dbj | BAA30044| ( AP000004) 249aa | ong hypotheti cal

KLPDLI SDLSRAKKI MWWTGAG STSLG PDFRSFKGLYNQL SKLNL SDPQKVFDLQTFM 282
K+ +L + +K ++V TGA | STS G PDFR KG++ L + P
KI EELAVMVRESKHLVVFTGASI STSSG PDFRGPKGVWI- LQRSGKGVPGATLPFQ- - - 88

REGRLFYTI AHLVLPPDGKFSL LHAFL KL LQDKHKLLRNYTQNI DNLEQRAGLKSEKLVQ 342
R T+ H L L+ +L +Q\+D+L R+GL EKL +
---RAVPTLTHVALVE- - - - - - - - - - - - - LEKTGRLKFVI SONVDSLHLRSGLPREKLAE 132

CHGSFAKAKCVSCQGE FAGEKI YNHI RRKQVPRCAI CVKNTKQAPI HFGA- | KPTI TFFG 401
HG+ K C SC+ + + | K PR + + + GA +K T+ +
LHGNSFKEI CPSCKKEYLRDFEI ETI GLKDTPR- - - - - - - - RCSDKNCGARLKDTVLDVE 184

EDLPERFHTLMDKDLQQ DLFLVI GTSLKVEPVASI 437

+ LP + Q DL L +GISL++ P ++
DAL PPEEMDAAKEQCQTADLVLCLGTSLQ TPACNM 220

Length = 249

Score = 76.1 bits (184), Expect = 6e-13
ldentities = 60/212 (28%, Positives = 99/212 (46%, Gaps = 24/212 (11%

Query: 231
Shjct: 9
Query: 291
Shjct: 63
Query: 349
Shjct: 121
Query: 406

Sbjct: 170

LSRAKKI MWWTGAG STSLG PDFRSFKGLYNQLSKLNL SDPQKVFDLQTFVREGRLFYT 290
L+ +K ++ TGAGS GPFR G+ + L+ P +FR +L +
LASSKNVI AFTGAGH SAESGH PTFRGKDGLVKKYRPEELATP- - - - - - EAFERNPKLWD 62

I AHLVLPP- - DGKFSL LHAFL KL L QDKHKLLRNYTONI DNL EQRAGLKSEKL VQCHGSFA 348
+ K+ H L L+ L TANHD+L + AG K+  L++ HG+
FYKWRI KKI LKAKPNPAHYAL VELEKMA LKAVI TONVDDLHREAGTKN- - LI ELHGNI F 120

KAKCVSC- - - Q@ FAGEKI YNHI RRKQVPRCAI CV\KNTKQAPI HFGAI KPTI TFFGEDLP 405
+ +C SC + + + +1 + +P+C C ++P + +FGE LP
RVRCTSCEFREHLKESGRI - DEI LSEDLPKCPKCG- - - - - - - - - - SLLRPDVVWFGEPLP 169

ERFHTLMDKDLQQ DLFLVI GTSLKVEPVASI 437
+ K ++ D+ +V+GIS V P A |
SKELNEAFKLAKEADWVI WGTSGLVYPAAY! 201

gb| AAD15478| (AC006930) R33423_1 [ Honp sapi ens]

Length = 377

Score = 74.5 bits (180), Expect = 2e-12
ldentities = 68/272 (25%, Positives = 121/272 (44%, Gaps = 38/272 (13%

Query: 233
Shjct: 43
Query: 293
Sbjct: 95
Query: 353
Shjct: 142

RAKKI MWTGAG STSLG PDFRSFKGL YNQL SKLNL SDPQKVFDLQTFVREGRLFYTI A 292
++ ++ TGAG ST+ GPDFR Gr+ + + L+ FD T R T
QSSSVVFHTGAG STASG PDFRGPHGVWI - MEERGLAPK- - - FD- - TTFESARPTQT- - 94

HLVLPPDGKFSLLHAFLKLLQDKHKLLRNYTQNI DNLEQRAGLKSEKL VQCHGSFAKAKC 352

H+ L + LL + +QN+D L R+G  +KL + HG+ +C

HVALVQLERVGLLRFLV- - - - - - - - - - - - - SQNVDGLHVRSGFPRDKLAELHGNMFVEEC 141

VSCQG FAGEKI YNHI RRKQVPRCAI CWK- - - - - - - - - - - - - - - NTKQAPI HFGAI KPTI 397
C+ + + + + K R K ++ QP G ++ TI

AKCKTQYVRDTVWWGTMELKATGRL CTVAKARGL RACRGGCEAPEDSPQLPHCRGELRDTI 201

i ndi ca]

protein [Pyrococcus horikoshii]



Query: 398 TFFCGEDLPERFHTLMDKDLQQ DLFLVI GTSLKVEPVASI | ERVPYKVPK- | LI NKDPI P 456
+ + LP+R LD+ + DL+ +GISL++ P ++ + + +++N P
Shj ct: 202 LDWEDSLPDRDLALADEASRNADLSI TLGTSLQ RPSGNLPLATKRRGGRLVI VNLQPTK 261

Query: 457 - NRGFNLQLLGLCDDAVSYLCKCLKWDI PHAD 487
+R +L++ G D+ ++ L KL +IP D
Sbj ct: 262 HDRHADLRI HGYVDEVMIRLMKHLGLEI PAWD 293

enb| CAB56682. 1| (AL121596) putative SIR2-1ike regulatory protein [Streptonyces
coelicolor A3(2)]
Length = 299

Score = 70.6 bits (170), Expect = 3e-11
ldentities = 67/261 (25%, Positives = 108/ 261 (40%, Gaps = 58/261 (22%

Query: 228 | SDLSRAKKI MWTGAG STSLG PDFRSFKGL YNQL SKLNLSDPQKVFDLQTFVREGRL 287

++D RA ++V++GAG ST G PD+R G L+ P D R
Shjct: 25 VADALRAGGVLVLSGAG STESG PDYRCGEGG - - - - - SLSRHTPMIYQDFTAHPEARRR 78
Query: 288 FYTIAHL------ VLPPDGKFSLLHAFLKLLQDKHKLLRN- YTONI DNLEQRAGLKSEKL 340
++ +HL P+ + AF +H LL TOMD L Q AG SE +
Shjct: 79 YWARSHLGARTFGRARPNAGHRSVAAF- - - - - GRHGLLTGVI TONVDGLHQAAG- - SEGV 131
Query: 341 VQCHGSFAKAKCVSCQA FAGEKI YNHI RRK- - - = === cm e e e e e e e e e e o Qv 373
V+ HGS + C+SC + ++ + +V

Sbhj ct: 132 VELHGSLDRVVCLSCGVLSPRRELARRLEEANAGFSPVAAG NPDGDADL TDEQVGDFRV 191

Query: 374 PRCAI CVKNTKQAPI HFGAI KPTI TFFGEDLPERFHTLIMDKDLQQ DLFLVI GTSLKV- E 432
CA+C G +KP + FFGE++P R + ++ LV+G+SL V
Shjct: 192 VPCAVCG --------- GVLKPDVVFFGENVPPRRVEHCREL VRGASSLLVLGSSLTVMS 241

Query: 433 PVASI | ERVPYKVPKI LI NKD 453
+ o+ o+ P +++N+D
Shj ct: 242 GLRFVRQAAEAGKPVLI VNRD 262

gh| AADA0852. 1| AF083109 1 ( AF083109) sirtuin type 4 [Honp sapi ens]
Length = 314

Score = 69.5 bits (167), Expect = 6e-11
ldentities = 73/270 (27%, Positives = 114/270 (42%, Gaps = 61/270 (22%

Query: 225 PDLI SDLSR- - - - AKKI MWTGAG STSLG PDFRSFK- GLYNQLSKLNLSDPQKVFDLQ 279
P+ + +L R +K+++V+TGAG ST G PD+RS K GLY + + +

Shjct: 41 PEKVKELQRFI TLSKRLLVMIGAG STESG PDYRSEKVGL YARTDRRPI QHGD- - - - - - 94
Query: 280 TFMREG - RLFYTI AHLVLPPDGKFSL- - - - - LHAFLKLLQDKHKLLRNYTQNI DNLEQR 332
F+R R Y +V P +FS H L + KL TQWD L+
Shjct: 95 - FVRSAPI RQRYWARNFVGWP- - QFSSHQPNPAHWAL STVEKL GKL YWLVTONVDALHTK 151
Query: 333 AGLKSEKLVQCHGSFAKAKCVSGC- - ---------cmmmmmmmaam o - Q4 FACEKI Y--- 365
AG S+L + HG + C+ C G+ ++

Shj ct: 152 AG - SRRLTELHGCVDRVL CL DCGEQTPRGVL QERFQVLNPTWSAEAHGL APDGDVFLSE 209

Query: 366 NH RRKQVPRCAI OWKNTKQAPI HFGAI KPTI TFFGEDLPERFHTLMDKDLQQ DLFLVI 425
+R QWP C C G +KP + FFG+ + + K +++ D LV+
Sbj ct: 210 EQVRSFQVPTCVQG -------- - GHL KPDVVFFGDTVNPDKVDFVHKRVKEADSLLW 259

Query: 426 GTSLKV- EPVASI | ERVPYKVPKI LI NKDP 454
G+SL+V |+ K+P ++N P
Shj ct: 260 GSSLQVYSGYRFI LTAVEKKLPI Al LNI GP 289

gh| AAC70895| ( AF006830) unknown [ Acti nobacillus actinonycetentonitans]
Length = 208

Score = 69.1 bits (166), Expect = 8e-11
Identities = 68/224 (30%, Positives = 104/224 (46%, Gaps = 26/224 (11%

Query: 238 MVWTGAG STSLG PDFRSFKGLYNQL SKLNL SDPQKVFDLQTFMREGRLFYTI AHLVLP 297
+V++GAG'S G P +R+ G+ ++ P+ LQ ++ FY
Shjct: 6 VVLSGAG SAESG PTYRAEDG.WAGHKI EDVCTPEA- - - LORNRKQVLAFYNERRRNCA 62

Query: 298 PDGKFSLLHAFLKLLQDKHKLLRNYTQNI DNLEQRAGLKSEKL VQCHGSFAKAKCVSCQG 357
+ K+ H L L+ + + + TQW++L +RAG S ++ HG KA+
Shjct: 63 - EAKPNAAHKVLVELERSYNV- Q | TQNVEDLHERAG - STNVLHLHGELTKAR- - - - - S 113

Query: 358 | FAGEKI YNHI RRKQVPRCAI OWKNTKQAPI HFGAI KPTI TFFGEDLPERFHTLMDKDLQ 417
F+1 + +V NK H ++P | FFGE +P +D +
Sbjct: 114 SFDPDY! VPCMEDQSV-- - - - - - - NDKDPNGH- - PMRPHI VFFGESVPV- LEPAI DL- VS 161

Query: 418 Q DLFLVI GTSLKVEPVASI | ERVPYKVPKI LI NKDPI PNRGFN 461

Q D+ LVIGISL+V P ++ P LI DP PN GFN
Shj ct: 162 QADI VLVI GTSLQVYPANGLVNEAPKNAQ YLI - - DPNPNTGFN 203

enb| CAB0O9010| (Z95584) hypothetical protein Rvll5lc [ Mycobacterium tubercul osis]



Length = 237

Score = 67.5 bits (162), Expect = 2e-10
ldentities = 68/235 (28%, Positives = 110/235 (45%, Gaps = 36/235 (15%

Query: 236 KI MWTGAG STSLG PDFRSFK- GLYNQLSKLNLS- - - - - - - DPQKVFDLQTFMREGRL 287
++ V++GAG'S  GHP FR K GL+ + LS +PHEVE 4
Sbjct: 2  RVAVLSGAG SAESGVPTFRDDKNGLWARFDPYEL SSTQGALRNPERVBAYLWRH- - - - 57

Query: 288 FYTI AHLVLPPDGKFSLLHAFLKLLQDKHKLLRNYTQNI DNLEQRAGLKSEKLVQCHGSF 347
Y +A+ V P DG H + QH + TQWDH +RAG S + HGS
Shjct: 58 - YLVAN- VEPNDG - - - - HRAI AAWOD- HAEVSVI TQNVDDLHERAG - SGAVHHLHGSL 107

Query: 348 AKAKCVSCQG FAGEKI YNHI RRKQVPRCAI CWKNTKQAPI - - HFGAI KPTI TFFGEDLP 405
+ +C C G+ + + ++P Al + P+ G I+P | +FGE LP
Shj ct: 108 FEFRCARC- GVPYTDAL------ PEMPEPAI - - - - EVEPPVCDCGGLI RPDI VWFGEPLP 156

Query: 406 ERFHTLNDr(DLQJ DLFLVI GTSLKVEPVASI | ERVPYKVPKI L- | NKDPI PNRG 459
+ D+t +V+GTS V P A + + + ++ +N+P P G
Sbj ct: 157 EEPV\RSAVEATGSAD\/I\NVVGT SAl VYPAAGLPDLALARGTAVI EVNPEPTPLSG 211

enb| CAA90546. 1| (Z50177) simlar to SIR, cDNA EST yk300f10.3 cones fromthis gene;
cDNA EST yk522h8.3 cones fromthis gene [ Caenorhabditis
el egans]
Length = 287

Score = 66.3 bits (159), Expect = 5e-10
Identities = 63/244 (25%, Positives = 102/244 (40%, Gaps = 55/244 (22%

Query: 224 LPDLI SDLSRAKKI MWTGAG STSLG PDFRSFK- GLYNQLSKLNL SDPQKVFDLQTFM 282
L 1S + K++V++GAG ST G PD+RS  GY +++ K Q +M
Shjct: 17 LKKFI SLI GTVDKLLVI SGAG STESG PDYRSKDVGLYARI A- - - - - - - HKPI YFQDYM 69

Query: 283 REGRL--- FYTI AHLVLPPDGKF- - SLLHAFLKLLQDKHKLLRNYTQNI DNLEQRAGLKS 337
R R +++ L P G ++H L + + TQWD L +AG S
Sbjct: 70  RSNRCRQRYMSRNFLAWPRFGQAAPNI NHYAL SKWEASDRFQALI TQNVDGLHLKAG - S 127

Query: 338 EKLVQCHGSFAKAKCVSCQA FAGEKI YNHI - - ----------mmmmmmmm oo oo - 368
++ + HGS + KC +C | + + + +
Shjct: 128 KMWTELHGSALQVKCTTCDYI ESRQTYQDRLDYANPGFKEEHVAPGELAPDGDI | LPLGT 187

Query: 369 - RRKQVPRCAI CVWKNTKQAPI HFGAI KPTI TFFGEDLPERFHTLMDKDLQQ DLFLVI GT 427
+ P C C G +K +TFFGE++ ++ + D L +GT
Shjct: 188 EKGFQ PECPSCG --------- GLMKTDVTFFGENVNVDKVNFCYEKVNECDA LSLGT 237

Query: 428 SLKV 431
SL Vv
Shj ct: 238 SLAV 241

gb| AAB95634| (AC003982) unknown function; 60%simlar to Z50177 (PlID:g927403)
(PID: g927402) [Honp sapi ens]
Length = 326

Score = 64.0 bits (153), Expect = 3e-09
ldentities = 74/ 284 (26%, Positives = 114/284 (40%, Gaps = 77/284 (27%

Query: 225 PDLI SDLSR- - - - AKKI MWTGAG STSLG PDFRSFK- GLYNQLSKLNLSDPQKVFDLQ 279
P+ + +L R +K+++V+TGAG ST G PD+RS K GLY + + +

Shjct: 41 PEKVKELQRFI TLSKRLLVMIGAG STESG PDYRSEKVGL YARTDRRPI QHGD- - - - - - 94
Query: 280 TFMREG - RLFYTI AHLVLPPDGKFSL- - - - - LHAFLKLLQDKHKLLRNYTQNI DNLEQR 332
F+R R Y +V P +FS H L + KL TQWD L+
Shjct: 95 - FVRSAPI RQRYWARNFVGWP- - QF SSHQPNPAHWAL STVEKL GKL YWLVTONVDALHTK 151
Query: 333 AGLKSEKLVQCHGSFAKAKCVSCQG FAGEKI Y--------mmmmmm e oo - 365
AG S +L + HG +A C +F G ++
Shjct: 152 AG - SRRLTELHGCVDRAYC- - SVSVFLGSRVL CL DCGEQTPRGVL QERFQVLNPTWSAE 207
Query: 366 -------------- NHI RRKQVPRCAI CWKNTKQAPI HFGAI KPTI TFFGEDLPERFHTL 411
+tR QWP C C G +KP + FFG+ +
Sbj ct: 208 AHGLAPDGDVFLSEEQVRSFQVPTCVQCG --------- GHLKPDVWWFFGDTVNPDKVDF 257

Query: 412 NDKDLQQ DLFLVI GTSLKV- EPVASI | ERVPYKVPKI LI NKDP 454
+ K +++ D LV+GFSL+V I+ K+P ++N P
Sbj ct: 258 VHKRVKEADSLLWWGSSLQVYSGYRFI LTAVEKKLPI Al LNI GP 301

gi | 4155790 (AE001545) putative [Helicobacter pylori J99]
Length = 234

Score = 63.6 bits (152), Expect = 3e-09
ldentities = 57/213 (26%, Positives = 94/213 (43%, Gaps = 44/213 (20%

Query: 235 KKI MWTGAG STSLAE PDFRSFKGLYNQLSKLNLS- - - - - - - DPQKVFDLQTFMREGRL 287
K +++++GAGS 4 FR G+ + o+t +PQKV D R +L
Shjct: 2 KNLVI LSGAG SAESG KTFRDAGG.VEGHDI MEVASPYGAKKNPQKVLDFYN- QRRRQL 60



Query: 288 FYTI AHLVLPPDGKFSLLHAFLKLLQDKHKLLRNYTQNI DNLEQRAGLKSEKLVQCHGSF 347

F vV P +L +KH +  TO\W#D+L +RAG S +++ HG
Shbjct: 61 FE----- VYPNKAHKALAEL - - - - - - EKHYQVNI | TONVDDLHERAG - SSRI LHLHGEL 107
Query: 348 AKAKCVSCQG FAGEKI YNHI RRKQVPRCAI CVKK- - - NTKQAPI HFGAI KPTI TFFGEDL 404
+R ++ P W N ++P | +FCGE++
Sbhjct: 108 LS------------------ VRSEKDPNL VYRWEKDL NL GDL AQDKAQLRPDI VWGEEV 149

Query: 405 PERFHTLMDKDLQQ DLFLVI GTSLKVEPVASI 437
P +  ++Qr L ++| GTSL+V P AS+
Sbj ct: 150 PLLKEAV- - SLVKQVHLLI | | GTSLQVYPAASL 180

enb| CAA90547. 1| (Z50177) similar to SIR [Caenorhabditis el egans]
Length = 287

Score = 60.1 bits (143), Expect = 4e-08
ldentities = 56/229 (24%, Positives = 97/229 (41%, Gaps = 49/229 (21%

Query: 236 Kl MWTGAG STSLG PDFRSFK- GLYNQLSKLNLSDPQKVFDLQTFVMREGRLFYTI AHL 294
K++++TGAG ST G PD+RS  GLY + + +P D + bbb bl
Sbjct: 29 KLLI I TGAG STESG PDYRSKDVGLYTKTA- - - - LEPI YFQDFMKSKKCRQRYWSRSYL 84

Query: 295 VLPPDGKF- - SLLHAFLKLLQDKHKLLRNYTQNI DNLEQRAGLKSEKLVQCHGSFAKAKC 352
P + + H L + +K TQWD L +AG S+ + + HGr + KC
Sbjct: 85 NWPRFAQALPNFNHYAL SKVEAANKFHWLI TQNVDGLHLKAG- - SKM TELHGNALQVKC 142

Query: 353 VSCQA FAGEKI YNHI RRK- - - - - - - - m o e QVPRCAI CWKN 382
SC+ | + + + ++P C C
Shj ct: 143 TSCEY! ETRQTYQDRLNYANPGFKEQFVSPGQQEL DADTAL PLGSEQGFKI PECLNCG- - 200

Query: 383 TKQAPI HFGAI KPTI TFFGEDLPERFHTLMDKDLQQ DLFLVI GTSLKV 431
G +K +T FGE+L + K+ ++ L +GISL+V
Shbjct: 201 -------- GLMKTDVTLFGENLNTDKI KVCGKKVNECNGVLTLGTSLEV 241

gl | 2996605 (U89687) putative nicotinic acid nmononucl eotide: 5,
6- di met hyl benzi m dazol e( DVB) phosphori bosyl t ransf er ase
[ Sal monel I a typhi muriuni
Length = 237

Score = 60.1 bits (143), Expect = 4e-08
ldentities = 61/214 (28%, Positives = 98/214 (45%, Gaps = 40/ 214 (18%

Query: 236 Kl MWWTGAG STSLG PDFRSFKGLYNQLSKLNLSDPQKVFD- - - - LQTF- - - - - - - MRE 284
+++V+TGAGS G FR+ G+ + +++ P+ +QTF +++
Shjct: 6  RVLVLTGAG SAESG RTFRAADGLWEEHRVEDVATPEGFARNPGLVQTFYNARRQQOLQQ 65

Query: 285 GRLFYTI AHLVLPPDGKFSLLHAFLKLLQDKHKLLRNYTONI DNLEQRAGLKSEKLVQCH 344
+ AHL L + K L AFL + TONIDNL +RAG + ++QH
Shjct: 66 PEI QPNAAHLAL- ANLKKRLAI AFLLV----------- TONI DNLHERAG- - NRNI | QVH 111

Query: 345 GSFAKAKCVSCQG FAGEKI YNHI RRKQVPRCAI CVKNTKQAPI HFGAI KPTI TFFGEDL 404
G K +C +GH + + +C C QP ++P + +FGE +
Sbjct: 112 GELLKVRCSQ - - - - SGQ LEWNGDVMPEDKCHCG: - - - - QFP- - - APLRPHVWWFGE- M 157

Query: 405 PERFHTLMDKDLQQ DLFLVI GTSLKVEPVASI | 438
P + L DtF+ IGTS VP A +
Sbhj ct: 158 PLGVDEI Y- MALSMADI FI Al GTSGHVYPAAGFV 190

gi | 1787364 (AE000212) putative nicotinic acid
nononucl eot i de: 5, 6- di net hyl benzi m dazol e ( DVB)
phosphori bosyl transferase [Escherichia coli]
>gi | 4062692 dbj | BAA35940| (D90747) ORF_I| D: 0238#9
[ Escherichia coli]
Length = 279

Score = 58.6 bits (139), Expect = le-07
ldentities = 59/214 (27%, Positives = 96/214 (44%, Gaps = 22/214 (10%

Query: 227 LI SDLSRAKKI MWWTGAG STSLG PDFRSFKGL YNQL SKLNL SDPQKVFDLQTFMREGR 286
++ + +++V+TGAG S €] FR+ G+ + +++ P+ FD + +
Shjct: 33 VVPEAMEKPRVLVLTGAG SAESG RTFRAADGLWEEHRVEDVATPEG- FDRDPELVQA- 90

Query: 287 LFYTI AHLVL- PPDGKFSLLHAFLKLLQDK- HKLLRNYTONI DNLEQRAGLKSEKLVQCH 344
FY L P+++ H L LQ TONIDNL +RAG + ++ H
Sbjct: 91 - FYNARRRQLQQPEI QPNAAHL AL AKL QDAL GDRFLLVTQNI DNLHERAG- - NTNVI HVH 147

Query: 345 GSFAKAKCVSCQG FAGEKI YNH RRKQVPRCAI CWKNTKQAPI HFGAI KPTI TFFGEDL 404
G K+C +GF + +C C QP ++P + +FGE +
Sbj ct: 148 GELLKVRCSQ - - - - SGQVLDMIGDVTPEDKCHCC: - - - - QFP- - - APLRPHVWMIEGE- M 193

Query: 405 PERFHTLMDKDLQQ DLFLVI GTSLKVEPVASI | 438
P + L DtF+ IGTS VP A +
Shj ct: 194 PLGVDEI Y- MALSMADI FI Al GTSGHVYPAAGFV 226

gi | 1943780 (W97193) similar to S. cerevisiae SIR2 (SP: P06700) and nouse hepat oma



derived growth factor HDGF (NI D: g945418) [ Caenorhabditis
el egans]
Length = 1095

Score = 57.8 bits (137), Expect = 2e-07
Identities = 49/203 (24%, Positives = 83/203 (40%, Gaps = 24/203 (11%

Query: 235 KKI MWTGAG STSLGA PDFRSFKGL YNQL SKLNL SDPQKVFDLQTFMREGRLFYTI AHL 294
K1 V+ GAG+ST  +PDFR +Gt+ T EG+ +
Shjct: 852 KPI FVLI GAGVSTGSKLPDFRGKQGVW - - - - - - === - == - - - - - TLQAEGKHAEGVDFQ 893

Query: 295 VLPPDGKFSLLHAFLKLLQDKHKLLRNYTONI DNLEQRAGLKSEKL VQCHGSFAKAKCVS 354
vV P +H + L + TO\N+D L+++ G+ E L++ HG+ Cs
Shjct: 894 VARP- - - - GYSHKSI LALHKAGY! KTI | TONVDGLDRKVG PVEDLI EVHGNLFLEVCQS 949

Query: 355 CQG FAGEKI YNHI RRKQVPRCAI CVKNTKQAPI HFGAI KPTI TFFGEDLPERFHTLMDK 414
C + E+ + P C N+ G ++ + 4+ + K
Sbhjct: 950 CFSEYVREEI VMSV- - GLCPTGRNCEGNKRTGRSCRGKLRDATLDWDTEI SLNHLDRI RK 1007

Query: 415 DLQQ DLFLVI GTSLKVEPVASI 437
+Q L I GTSL++ P+ S+
Sbjct: 1008 AWKQTSHLLCI GTSLEI | PMGSL 1030

enb| CAA22773| (AL035206) putative SIR2 fam |y transcriptional regul ator
[ Streptomyces coelicol or]
Length = 190

Score = 52.3 bits (123), Expect = 9e-06
Identities = 37/140 (26%, Positives = 59/140 (41%, Gaps = 12/ 140 (8%

Query: 319 LRNYTQNI DNLEQRAGLKSEKL VQCHGSFAKAKCVSCQG FAGEKI YNHI RR- KQVPRCA 377
+R TQWD L Q AG+ + K+++ HG+ c C + | + PC
Shjct: 36 VRVLTQNVDGALHQLAGVSARKVLELHGTARDCVCTGCGARGPMADVLARI EAGEDDPPCL 95

Query: 378 | CWKNTKQAPI HFGAI KPTI TFFGEDLPERFHTLMDKDLQQI DLFLVI GTSLKVEPVAS| 437
C G +K FGE L + +F+ +GTSL+VEP A +
Shjct: 96 DCG--------- GVLKTATVMFGERL DPWL GEAAAI SKACQVFVAVGTSLQVEPAAGL 145

Query: 438 | E- RVPYKVPKI LI NKDPI P 456
V + +++N +P P
Sbj ct: 146 ARVAVEHGARLVVVNAEPTP 165

enb| CAB55543. 1| (AL117324) possible sirtuin [Leishmania major]
Length = 320

Score = 47.6 bits (111), Expect = 2e-04
ldentities = 57/242 (23%, Positives = 88/242 (35%, Gaps = 50/242 (20%

Query: 233 RAKKI MWTGAG STSLG PDFRSFKGLYNQL SKLNLSDPQKVFDLQTFMR- - - EGRLFY 289
R + +V+TGAG ST G PD+R G Y++ + L+ QFMR E R ++
Shjct: 19 RGRGCVWLTGAGCSTESG PDYRGPNGQYHRADFVLLT- - - - - - - FQKFMRDDNEKRRYW 71

Query: 290 TI AHLVLPP- - DGKFSLLHAFLKLLQDKHKLLRNYTONI DNLEQRA- - - - - GLKSEK- - - 339
+ L + H L+ + TO\HD L A G E+
Sbhjct: 72 ARSML.GYSTMCGASCNAAHVAL QAFTKSGAVAHI LTQNVDGLHHLATYGGVGDAEEEHYY 131

Query: 340 -------- LVQCHGSFAKAKCVSCQA FAGEKI YNHI RRK- = = == = = == oo oo oo oo - 371
L + HG+ C sC ++ +R +
Sbhj ct: 132 KYTTSDAPLKELHGNI HNVI CTSCGFFMPRARL QREL RERNPGFYEQYGADVSRTRPDGD 191

Query: 372 - QUPRCAI CVKNTKQAPI HEGAI KPTI TFFGEDL PERF- HTLMDKDLQQ DLFLVI GTSL 429
P At + P G KP+ FGE++P+ M + L +GTSL
Sbj ct: 192 YSAPTEAVNAVHLVMCPRCNGFFKPHVWILFGENVPKPI VEATMBLVRDKASCLLCLGTSL 251

Query: 430 KV 431
+V
Shjct: 252 QV 253

gbh| AADO8305. 1| (AE000631) conserved hypothetical protein [Helicobacter pylori
26695]
Length = 205

Score = 45.3 bits (105), Expect = 0.001
ldentities = 34/127 (26%, Positives = 57/127 (44%, Gaps = 25/127 (199

Query: 314 DKHKLLRNYTQNI DNLEQRAGLKSEKLVQCHGSFAKAKCVSCQGH FAGEKI YNHI RRKQV 373
+KH + TQ\D+L +RAG S +++ HG +R ++
Sbjct: 52 EKHYQUNI | TQNVDDLHERAG - SSRI LHLHGELLS- <= - <<= <« = =< = - == - VRSEKD 91

Query: 374 PRCAI CVK- - - NTKQAPI HFGAI KPTI TFFGEDLPERFHTLMDKDLQQ DLFLVI GTSLK 430
P W N ++P | +FGE +P +  ++Q L ++ GISL+
Sbjct: 92  PNLVYRWEKDLNLGDLAKDKSQLRPDI VWIFGEAVPLLKEAI - - SLVKQAHLLI | | GTSLQ 149

Query: 431 VEPVAS| 437
V P AS+
Shjct: 150 VYPAASL 156



gi | 3548790 (AC005620) R33590_2, partial CDS [Honp sapi ens]
Length = 121

Score = 35.2 bits (79), Expect = 1.3
ldentities = 17/57 (29%, Positives = 33/57 (57%

Query: 381 KNTKQAPI HFGAI KPTI TFFGEDLPERFHTLMDKDLQQ DLFLVI GTSLKVEPVASI 437
+++ QP G ++ TI + + LP+R L D+ + DL + +GISL++ P ++
Sbjct: 39 EDSPQLPHCRGELRDTI LDWEDSLPDRDLALADEASRNADLSI TLGTSLQ RPSGNL 95

sp| P44781| HEPA HAEI N RNA POLYMERASE ASSOCI ATED PROTEI N HOMOLOG ( ATP- DEPENDENT HELI CASE
HEPA) >gi | 1073887]| pir| | H64081 ATP-dependent helicase
(hepA) honol og - Haenophilus influenzae (strain Rd KW20)
>gi | 1573610 (U32744) ATP-dependent helicase (hepA)
[ Haerophi | us influenzae Rd]
Length = 923

Score = 34.4 bits (77), Expect = 2.2
ldentities = 27/95 (28%, Positives = 46/95 (48%, Gaps = 7/95 (7%

Query: 259 GLYNQLSKLNLSDPQKVFDLQTFMREGRLFYTI AHLV- - LPPDGKFSLLH- - - - AFLKLL 312
G + ++L L DP++ FDQIF++E + ++V L + S+ +LL
Shj ct: 318 GQESHFARLRLLDPERFFDYQTFVKEQEHYQPVVNAVESLLANKALSAVEKNHI SDLLLE 377

Query: 313 QDKHKLLRNYTONI DNLEQRAGLK- SEKLVQCHGS 346
L + ND +QRA + + L+ HG+
Shj ct: 378 QDVEPLFKAI ASNNDEEQQRARQELI QALI DRHGT 412

enb| CAB59689. 1| (AL132675) zinc-finger protein [Schizosaccharonyces ponbe]
Length = 374

Score = 34.0 bits (76), Expect = 2.8
Identities = 18/58 (31%, Positives = 26/58 (44%, Gaps = 2/58 (3%

Query: 329 LEQRAGLKSEKLVQCHGSFAKAKCVSCQG FAGEKI YNHI RRKQVPRCAI OVKNTKQA 386
L+ EK++ S oV +G ++ NHR VP CHC+ KA
Shj ct: 161 LQNHVNRAHEKI | SY- - SCPHESCVGHEGFEKWSQLQNHI REAHVPSCSI CGRQFKTA 216

sp| P32863| RA54 YEAST DNA REPAI R AND RECOVBI NATI ON PROTEI N RAD54 >gi | 83449] pi r| | JH0440
RAD54 protein - yeast (Saccharonyces cerevisiae)
>gi | 172343 (M63232) reconbination and repair protein
[ Saccharonyces cerevisiae] >gi| 728692| enb| CAA88534|
(Z48618) RAD54 [ Saccharonyces cerevi si ae]
>gi | 1322760| enb| CAA96875| (Z72685) ORF YG.163c
[ Sacchar onyces cerevi si ae]
Length = 898

Score = 32.8 bits (73), Expect = 6.3
Identities = 36/151 (23%, Positives = 63/151 (40%, Gaps = 33/151 (21%

Query: 215 | NMIPFKYKLPDLI SDLSRAKKI W- VTGAGQ STSLA ------- PDFRSFKGLYNQLSK 266
+N+ P + +L + + KK++ V G+ ++Q3 P+ +F+ ++

Shj ct: 573 VNLKPLQNELYNKLI KSREVKKVWKGVGGSQPLRAI G LKKL CNHPNLLNFEDEFDDEDD 632

Query: 267 LNLSDP----- KVFDLQTFMREGRLFYTI AHLVLPPDCGKFSLLHAFLKLLQ - - - DKHK 317
LLD K D+Qr KFS+L FL ++ DK

Shj ct: 633 LELPDDYNMPGSKARDVQTKY---------------- SAKFSI LERFLHKI KTESDDKI V 676

Query: 318 LLRNYTQNI DNLEQRAGLKSEKLVQCHGSFA 348
L+ NYTQ +D +E+ K W+ G+ +
Shj ct: 677 LI SNYTQTLDLI EKMCRYKHYSAVRLDGTMS 707

CPU ti ne: 51. 64 user secs. 0.95 sys. secs 52.59 total secs.

Dat abase: Non-redundant GenBank CDS
transl ati ons+PDB+Swi ssPr ot +SPupdat e+Pl R
Posted date: Nov 7, 1999 2:25 PM
Nurmber of letters in database: 129,676, 735
Nurmber of sequences in database: 422,855

Lanbda K H

0. 320 0.138 0. 406
Gapped
Lanbda K H

0.270 0. 0470 0. 230

Mat ri x: BLOSUMB2

Gap Penalties: Existence: 11, Extension: 1
Nunmber of Hits to DB: 116249722

Nunber of Sequences: 422855

Nunber of extensions: 4690247



Nunber
Nunber
Nunber
Nunber
Nunmber
Nunber
I ength
I ength
effecti
effecti
effecti
effecti
effecti
T 11

A 40

X1:
X2:
X3:
S1:
S2:

16
38
64
41
72

of successful extensions: 10923

of sequences better than 10.0: 51

of HSP's better than 10.0 without gapping: 45
of HSP's successfully gapped in prelimtest: 6
of HSP's that attenpted gapping in prelimtest
of HSP's gapped (non-prelim: 59

of query: 515

of database: 129676735

ve HSP |l ength: 55

ve length of query: 460

ve length of database: 106419710

ve search space: 48953066600

ve search space used: 48953066600

( 7.4 bits)
(14.8 bits)
(24.9 bits)
(21.8 bits)
(32.5 bits)

10758



Coffee Break

How Candida albicans switches phenotype - and back again
An essential gene for phenotypic switching in C. albicans is similar to SIR2, a gene-silencing gene
5. cerevisiae SIRZ [260]- TGAGVSTSLGIRD

Candida albicans [2401- T
Trypanosoma brucei [35]-

FRS -[66]- TOMID -[24]- CV--TC-[20]-CPYCY -[162]
STSLGIPDFRS  -[66]- TOWID -[24]- CV--SC-[20]-CAICW -[135]
SVAAGTPDFRS  -[69]- TOWID -[24]- CV--DC-[20]-CHOCG -[173]

f

Human [45]- STSAGIPOFRS  -[67]- TOWID -[24]- CVSASC-[20]-CEDCO -[164]
0. melanogaster [225]- NSCGIPDFRS  -[70]- TOWID -[22]- CT--KC-[20]-CPQCQ -[456]
Staph. aureus [21]- VEVASGVPDFRS  -[66]- TONID -[22]- CN--VC-[16]-CONCG -[88]

Thermotoga maritima [19]- STPSGIPDFRG -[61]- TOWID -[22]- CV--RC-[20]-CODCN -[94]

The Candida albicans SIR2 conserved core (yellow shading) matches many proteins in the sequence database, originating from humans
to bacteria. A range of these proteins is aligned above. Two highly conserved motifs (in green and blue) are found within this conserved
core domain and are characteristic for SIR2 proteins. Each is essential for SIR2 silencing function [1], although their exact role remains a
mystery. Also shown is a pattern of four conserved cysteine residues; these are thought to be make a zinc finger DNA-binding motif. The
numbers in parentheses represent the number of amino acids found at each and of the conserved core and in between the motifs of the
conserved core. To view the sequence records from which this alignment was made, click on the organisms name.

Trypanosoma brucei is unicellular eukaryotic parasite that causes sleeping sickness. D. melanogaster is a fruit fly - a model organism
sequenced for comparative purposes as a part of the Human Genome Project. Staphylococcus aureus is a well-studied bacterium; the
protein used in this alignment is a conceptual translation of a gene, lacR, originally isolated as a repressor of the lactose operon.
Thermotoga maritima is an extreme thermophilic archaebacterium that lives near deep-sea hydrothermal vents. Its SIR2-like protein is a
conceptual translation from a section of the complete genome sequence.

The Candida albicans SIR2 protein was used to search the non-redundant protein sequence database using the PSI-BLAST program [3] with standard
parameters. Sequences included in the multiple alignment of the SIR2 conserved core were selected from output from the first iteration. The multiple sequence
alignment was constructed using ClustalW [4].

[1] Sherman, J.M., Stone, E.M., Freeman-Cook, L.L., Brachmann, C.B., Boeke, J.D. and Pillus, L . (1999) The conserved core of a human SIR2 homologue
functions in yeast silencing. Mol. Biol. Cell 10, 3045-3059

[2] Perez-Martin, J., Uria, J.A. and Johnson, A.D. (1999) Phenotypic switching in Candida albicans is controlled by a SIR2 gene. EMBO J. 18, 2580-2592
[3] Altschul, S. F. et al. (1997) Gapped BLAST and PSI-BLAST: a new generation of protein database search programs. Nucleic Acids Res. 25, 3389-402
[4] Higgins, D. G., Thompson, J. D. and Gibson, T. J. (1996) Using CLUSTAL for multiple sequence alignments. Methods Enzymol 266, 383-402



